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Alternatives Dropped as Not Applicable

Alternative # Notes

312 Dropped by T. Cannon - upstream actions n/a to Delta ssp.
314 Dropped by D. Wagenet - see Alternative 324
316 Dropped - better coverage of topics in Alternative 326
318 Dropped by S. Robertson - upstream actions n/a/to Delta spp.
328 Dropped by S. Robertson - upstream actions n/a to Delta spp.
339 No listing
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Alternative Generation Teams
December 8,1995

Expertise>>>>> Fish/Diversion Habitat/Flood Water Supply Water Quality
Protection /Demand /Land Use

Team/Theme

A. Fish/Div Tom Cannon Jim Sherar Smart Don Wagenet
Robertson

B. WaterSupply Russ Brown Dean Ruiz Larry Peter Mangarella
/Demand Rodriquez

C. Habitat and Paul Wisheropp Craig Stevens Ben Everett Peter Standish-
Water Quality Lee
/Land Use

bold = team leader

Schedule for Generation of Preliminary Alternatives
December 8, 1995

Friday, Dec. 8: prepare trial alternative to test recipe and tools

Tuesday, Dec. 12: obtain final agreement on format for presentation and distribute to
all teams

Tuesday, Dec. 12: submit first-draft 2-page descriptions of alternatives (at least 10 by
each team)

Thursday, Dec. 14: submit more first-draft descriptions of alternatives (at least 10 more
by each team)

Monday, Dec. 18: submit final set of first-draft descriptions of alternatives (at least 10
more by each team)

Wednesday, Dec. 20: complete internal team review of all preliminary alternatives and
begin production

Friday, Dec. 22: submit draft descriptions of preliminary alternatives to CALFED
staff
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Format: Description of A Preliminary Alternative -- December 8, 1995

Title: (one line)

Identification of Theme, Subtheme, and Approach:

(one paragraph, one-quarter page)

Solution Overview:

(one paragraph, one-quarter page)

(refer to 14 primary objectives)CALFED

Actions Selected: (one-three sentences providing narrative overview of actions selected from
each of the following "action supercategories")

Habitat Restoration:

.
Improvements to System Reliability:

Preliminary Assessment:

(one paragraph, one-three sentences)

(refer to CALFED solution principles)
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CALFED Alternative Generation -- December 8, 1995

Recipe for Generation of Preliminary Alternatives

1. Select and describe the theme, subtheme, and approach to be used in generating
alternative (see separate list of themes, subthemes, and approaches)

2. Review and adjust implementation levels (as appropriate for the selected theme, subtheme,
and approach) for core actions (see separate list)

3. Select other "noncore" actions using these action selection criteria:
I

- actions must follow logically from the selected theme, subtheme, and approach

I --actions must be functionally consistent with each other and emphasize synergies
and linkages where possible

-actions should be selected based on preliminary ratings of performance against
the performance measures

-actions must achieve a preliminary irapressio~ of equity and other solution
principles

b    4. Perform preliminary assessment of the alternative (comprised of core and selected noncore
actions) against the solution principles

5. Prepare 2-page description of the alternative (see attached format)

|
Materials to be Used in Alternative Generation

o format for 2-page description of an alternative

o action-selection toolsi

--preliminary list of themes, subthemes, and approaches
-list of core actions with implementation levels
--refined action matrix with implementation levels
-ratings of’ actions against performance measures

trial of alternativedescriptionO

o schedule
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CALFED Bay-Delta Program
Phone List

Phone Fax E.Mail Address

Bookman-Edmonston 852-5080 852-6385 ¯.
Binder, Chuck ext 218 3100 Zinfandel Drive, Suite 170
Robertson. Stuart Rancho Cordova, CA 95670

CALFED Ba~/-Delta Program 657-2666 654=9780
Breitenbach, Rich USBR 1416 9th Street, Suite 1155
Daniel Dick CDF&G Sacramento° CA 95814
Gross, Sharon USF&W
Kelly, Judy EPA
McReynolds, Zach Finance
Norris, Michael DWR
Pacheco, Victor DWR vpacheco @ wateroca.gov
Snow, Lester 654-6163 Isnow@water.ca.gov
Soehren, Rick DWR moehren @water.ca.gov
Yeager, Steve syaeger@water.ca.gov

CH2M HILL 920-0212 920-8463
Bottorff, Loren exL 218 Ibottorff @sac.msmaiLch2m.com 2485 Natomas Park Dr., Suite 600
Highstreet, AJlan ext. 204 ahighstreet@sac.msmail.ch2m.com Sacramento, CA 95833
Ott, Ron exL 251 mtt @sac.msmaiLch2m.com
Gaston, John ° 510/251-0426 5101893-6205 1111 Broadway, Suite 1200

Oakland, CA 94607-4046

Entrix 923-1097 923-6251
McDonald, Roy 3416 American River Drive, Suite A
Sherar, Jim Sacramento, CA 95864

Jones and Stokes 737-3000 737-3030
Brown, Russ 2600 V Street, Suite 100
Cannon, Tom exL 3204 Sacramento, CA 95818
Lang, Jordan ext. 3160 jlang @ ix.netcom.com
Solbert, Alan ext. 3046 asolbert @i×.netcom.com
Stevens, Craig ext3071 cds54@ ix.netcom.com

Montgome~ Watson 824-8844 924-9102
Clyde, Eric 777 Campus Commons Rd., Suite 250
Cho, Jacquelyne 510/933-2550 510/945-1760 Sacramento, CA 95825
Haug. David ext. 540
Johnson, Karen ° 510/933-2550 510/945-1760 " 355 Lennon Lane
Kishel, Jeff ext. 505 jeff_kishel@smtpgw.mw.com Walnut Creek, CA 94598

Natural Heritacje Institute 415/288-0550 415/288-O555
Fullerton, David nhi@igc.apc.org 114 Sansome Street, Suite 1200

San Francisco, CA 94104

Public Affairs Management 415/989-1446 415/291-8943
Gardiner, Chades pamsf@aimnet.com 101 The Embarcadero, Suite 210

San Francisco, CA 94105

Strategic Insights 415/941-4950 4151941-4952
Lathrop, John strat@batnet.com 575 Los Altos Avenue

Los Altos, CA 94022

Tetra Tech
Batts, David 415/974-1221 415/971-5914 " 180 Howard Street, Suite 250
Cavacas, Alan 714/476-2150 San Francisco, CA 94105
Wagenet, Don 852-6166

Woodw~’rd-Cl~/de 5101893..3600 5101874-3268
Baily, Tom 500 12th Street, Suite 100
Mangarella, Peter 5101874-3022 OaPJand, CA 94607
Standish-Lee, Peter 916/368-0988

PHONLST.XLS . 12/7/95
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Themes for Development of Additional Alternatives

Themes were developed based on the eight conflict resolution strategies used to develop the
32 edge alternatives. Taken individually each the of these resolution strategies provides a
focus for combining actions towards the development of an alternative. According to the
resolution strategies these themes will be as follows:

¯ Enhance fish populations by increasing fish productivity.
¯ Enhance fish populations by reducing diversion impacts on fish.
¯ Improve habitat quality without converting existing land use patterns.
¯ Improve habitat quality and quantity through conversion of existing land uses.
¯ Reduce competition for water during critical periods by reducing demand.
¯ Reduce competition for water during critical periods by increasing supply availability.
¯ Improve water quality by reducing pollutant discharges to the Bay-Delta system.
¯ Improve water quality by increasing instream management measures.

Alternatives will be developed which focus on the genera! objectives of the themes identified
above. In addition to actions selected to meet the objective of a.particular theme additional
actions will be included from the core actions, which will be common among all alternatives.
The level of implementation of the core actions may vary between alternatives relative to the
theme. Each alternative will be developed with the guidance of the solution principles and the
core actions to ensure that while the alternative is focused on a particular theme some level
of equity amohg stakeholder is achieved.

The themes were developed with a broad enough focus that an number of different sub-
themes might be developed. The broadness of the themes allows for various approaches to
be developed which will satisfy the objectives of the themes or sub-themes. In this way a
number of individual alternatives, based on sub-themes and approaches may be developed
from a single theme. This approach should also develop alternatives that address the
interests of individual stakeholders. The themes are listed again below, each with an
example set of sub-themes and approaches which might be used in the develop individual
alternatives.

¯ Enhance fish populations by enhancing fish productivity.

Sub-themes:
Increase the populations of commercial species.
Increase the population threatened or endangered species.

Approaches:
Increase hatcheries production.
Increase aquatichabitat.
Manage instream flows and/or temperatures.

Enhance fish populations by reducing fish diversion impacts.

Sub-themes:
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Reduce diversion impacts in the Delta.
Reduce Diversion impacts upstream of the Delta.

Approaches:
Install diversion screens.
Consolidate in-delta diversions:
Modify timing of diversions.

Improve habitat quality without converting existing land use patterns.

Sub-themes:
Focus on improving existing habitats within the Delta.
Focus on aquatic habitat upstream of the Delta.

Approaches:
Restoration of spawning gravels.
Improve/restore riparian cover.shaded
Manage instream flows and temperatures.

¯ Improve habitat quality and quantity through conversion of existing land uses.

Sub-themes:
Convert land uses in the Delta.
Convert land uses upstream of the Delta.

Approaches:
Setback levees.
Convert Delta islands.
Land acquisition program.

¯ Reduce competition for water during critical periods by reducing demand.

Sub-themes:
Reduce demands in specific regions (i.e. export areas, supply areas).
Reduce demands in all areas.

Approaches:
Implement transfers.
Implement water markets and pricing structures.
Increase conservation measures.

¯ Reduce competition for water during critical periods by increasing supply
availability.

Sub-themes:
Increase storage capabilities.
Increase efficiency of water movement through the Delta.

Approaches:
Increase surface water/ground water conjunctive use projects.
Develop new or expanded off-stream storage capacities.
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Develop thru-Delta conveyance facility.

Improve water quality by reducing pollutant discharges to the Bay-Delta system.

Sub-themes:
Reduce pollutant discharges from agricultural sources.
Reduce pollutant discharges from municipal/industrial sources.

Approaches:
Increase levels of treatment for discharges.
Modify land use practices and patterns to reduce pollutant discharges.
Control volume and timing of discharges.

Improve water quality by increasing instream management measures

Sub-themes:
Increase instream flows to dilute pollutant discharges.
Increase habitat quality (i.e wetland areas) to improve quality of instream flows.

Approaches:
Increase storage to augment instream flows.
Increase wetland protection and enhancement practices.
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Section 2. Alternatives from Habitat/Land Use/Water
Quality Team

I
!

I

2-1
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I                        CALFED Alternatives Development           ~/

Summary of Team C Alternatives

r Primary~ !Alternative Description Prep~Jrer Status    CommentsI ’ 101 WQ Treat Old formatag discharges
102 WQ - A~ discharges thru land practices Old format

’ ... 103 WQ - Volume & timing of ag discharges Old format

I 104 WQ - Treat M&I discharges Old format
105: WQ - Volume & timing of M&I discharges Old format
106 Ecosystem WQ using stored water to dilute New format

I 107, Diverter WQ usin~ stored water to dilute Old format.
108 Eco WQ using reduced in demand to dilute Old format
109 Diverter WQ using reduced demand to dilute Old format

iI 110 WQ - Watershed mgmt usin~ habitat Old formal

I 111 WQ - Watershed mgmt using BMP’s Old format
112 Diverter WQ using Delta physical improvements Old format

i 113 Eco WQ using Delta physical improvements Old format
114 IExisting Habitat (Ex Hab)" Unger Old formal
115 Converting Habitat (Conv. Hab.) Unger
116 Balanced Habitat (Bal. Hab.) Ungerr 117 v~Q Dilution + Ex. Hab. Old formatWishero.pp
118 WQ Dilution + Conv. Hab. Wisheropp
119 WQ Dilution + Bal. Hab. Wisheropp

b 120 WQ Physical + Ex. Habo Standish-Lee Old format Peter redoing
121 WQ Physical + Cony. Hab. Standish-Lee i Old format Peter redoing

~ 122i WQ Pa,u;,,I + Bal. Hab. Standish-Lee =Old format Peter redoing

I 123 WQ Watershed Mgmt. + Ex. Hab. White Old format
124 WQ Watershed Mgmt. +Conv. Hab. White
125 WQ Watershed Mgmt. + Bal. Hab. White

i " 126 WQ Discharge Mgmt. + Ex. Hab. Stevens New4oam~
127 WQ Discharge Mgmt. + Cony. Hab. Stevens ~’~-F~,,,~-r-

~ 128 WQ Discharge Mgmt. + Bal. Hab. Stevens

I
I

-I                                                                             Date SUMMARY.XLS
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Title: Improving water quality primarily by treating agricultural wastewater. (Alternative

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by reducing pollutant discharges to the Bay-Delta system
Sub-theme: Reduce pollutant discharges from agricultural sources
Approach: Increased level of treatment for discharges.

Solution Overview:

Selected all actions to treat agricultural drainage, including implementing core actions for
agricultural treatment at the maximum. Then we implemented at the maximum all core
actions that reduce pollutant discharges to the Bay-Delta, as these support the main
theme. We then determined who would be hurt by implementing these actions and added
actions to achieve equity. Farmers, municipal and industrial users, and mine owners
would be impacted by this alternative. Few actions were found to achieve equity (123,
127, 207, 221 and 232)i

Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream Habitats:

None selected

Reduce Effects of Diversions:

l None selected.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

l A number of actions were included under the categories of water conservation,
water reclamation, land fallowing and retirement, whose purpose was to reduce
agricultural water usage and thereby reduce discharges that drain to the Bay-Delta.

l
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Enhance Water Supplies:

Core watershed management practices to protect water quality were implemented at.~,,.
the maximum level.

Increase Supply Predictability:

None selected

Managing Water Quality:

Core actions related to treatment of discharges were all implemented at the maximum
level. Non-core actions related to treating agricultural drainage were implemented at
the maximum level.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative should improve in-stream and Delta water quality which would benefit,
the ecosystem, diverters of Delta water, and Delta recreationists. It would provide a small
amount ofadditonal water, and improve supply reliability slightly, through water
recalamation. The main burden of this alternative would be on farmers. Selected actions
would mitigate these impacts, but not completely. This alternative would probably reduce
agricultural production and farm income. There will be a limited increase in the number of
upstream wetlands due to the program to treat agricultural wastewater, and an
improvement in the quality of refuge wetlands and waterfowl habitat because of the
treatment of agricultural wastewater. The ecosystem, and especially the fish, would
benefit from improved water quality, especially reductions in pesticide residues and toxic
heavy metals from mine drainage

12/22/95
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C42.06 - Retire lands with drainage and disposal problems - max

C42,07 - Improve pest-control practices -max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

42.1 - Treat drainage to reduce pollutants - max

C43.1 - Retain and manage stormwater runoff- max

43.3 - Construct wetlands to treat wastewater effluent - max (for agriculture, could be
more than 10%)

C45.1 - Manage discharges from abandoned mines - max

C45.2 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:
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Title: Improving water quality primarily by reducing agricultural wastewater generation by
modifying land use patterns and practices. (Alternative #102)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by reducing pollutant discharges to the Bay-Delta system
Sub-theme: Reduce pollutant discharges from agricultural sources
Approach: Modify land use patterns and practices to reduce discharges

Solution Overview:

Selected all actions to minimize the quantities of agricultural drainage from farmlands.
Then implemented at the maximum all core actions that reduce pollutant discharges to the
Delta. as these support the main theme. Then determined who would be hurt by
implementing these actions and added actions to achieve equity. Farmers, municipal and
industrial users would be impacted by this alternative. Few actions were found to achieve
equity (86, 127, 134, 135, and 207). Another form of mitigation’could be for urban users
to fund the retirement of agricultural land (need to add this action to list)

Actions Selected:

Restore: Bay-Delta Habitats:

One action was selected, to convert a minimum amount of agricultural land in the
Delta to wetlands, to benefit water quality.

Restore Upstream Habitats:

None selected

Reduce Effects of Diversions:

An action to acquire water for refuge habitat use was selected to compensate for the
reduction in source water for refuges and the reduction in instream flows resulting
from reduced agricultural drainage.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

12122195
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A number of actions were included under the categories of water conservation,
water reclamation, land fallowing and retirement, and land and easement purchases
whose purpose was to reduce agricultural water usage and thereby reduce
discharges that drain to the Bay-Delta.

Enhance Water Supplies:

Core actions to protect water quality through watershed management were included
at the maximum level.

Increase Supply Predictability:

An action allow urban districts fund mine in lieu of moreto to drainagecleanup
stringent cleanup of their discharges was included to provide flexibility

Managing Water Quality:

Core actions related to discharges were selected at the maximum level. Additional
actions were chosen to reduce the amount of agricultural wastewater through the
management of land uses and practices. Actions were also selected to modify
cropping and irrigation practices to reduce the amount of water being discharged,
and to transport agricultural drainages to other watersheds.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative should improve in-stream and Delta water quality (especially salinity)
which would benefit, the ecosystem, diverters of Delta water, and Delta recreationists. It
would provide a small amount of additional water, and improve supply reliability slightly,
through water reclamation. The main burden of this alternative would befarmers,on

urban users, and mine owners. Selected actions would mitigate these impacts, but not
completely. This alternative would probably reduce agricultural production and farm
income. There will be a reduction in the acreage of irrigated farmlands and a
commensurate reduction of the quantify and quality of subsurface and tailwater drainage.
The acquisition of replacement water is needed for refuges dependent on agricultural
wastewater. No mitigation is provided for decreases in water for non-managed wetlands
dependent on agricultural drainage water. The ecosystem, and especially the fish, would
benefit from improved water quality, especially reductions in pesticide residues, salinity
and toxic heavy metals from mine drainage. This alternative would also reduce the
recirculation of salts in the San Joaquin Valley. The fallowing and retirement of
agricultural lands would result in increased water supplies for other users,
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Detailed List of Actions Selected: (Alternative #102)

Restore: Bay-Delta Habitats:

4.3 - Convert agricultural lands to wetlands - min

Restore Upstream Habitats:

Reduce Effects of Diversions:

17.1 - Acquire water for refuge habitat use - max (and for instream fish flows)

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

C25.1 - increase agricultural water conservation - max -(to help farmers reduce cost of
treatment by reducing water usage).

26.2 - User reclaimed water for agricultural irrigation - max (to provide farmers with a
cleaner source of water that would reduce the need for other measures).

C27.1 - Encourage land fallowing during during drought periods - max

C27.2 - Develop incentive programs for land retirement. - max

27.3 - Purchase lands or easements - max

Enhance Water Supplies:

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.

Managing W~ter Quality:

C39.21 - Enforce wastewater discharge requirements - including agricultural drainage
water -max

C42.01 - Implement source control regulations for pollutants - max

12~2~5
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42.02 - Implement pollutant-load limits in San Joaquin River

C42.03 - Reduce or control volume of agricultural discharges -max

42.04 - Modify cropping and irrigation practices - max

42.05 - Export agricultural drainage to other watersheds -max

C42.06 - Retire lands with drainage and disposal problems - max

C42.07 - Improve pest-control practices -max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

C45.1 - Manage discharges from abandoned mines - max

C45.2 - Remediate abandoned mining sites d!scharging pollutants

Improving System Reliability:

2122195
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Title: Improving water quality primarily by reducing the volume of agricultural wastewater
generation and the timing of discharges to coincide with high in-stream flows.
(Alternative #103)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by reducing pollutant discharges to the Bay-Delta system
Sub-theme: Reduce pollutant discharges from agricultural sources
Approach: Control volume and timing of discharges

Solution Overview:

Selected all actions to minimize the volume of agricultural drainage from farmlands and takes
advantage of the dilution capacity of streams by synchronizing discharges with periods of high
stream flows. Then implemented at the maximum all core actions that reduce pollutant discharges
to the Delta. as these support the main theme. Then determined who would be hurt by

i implementing these actions and added actions to achieve equity. Farmers, municipal and
industlial users would be impacted by this alternative. Few actions were found to achieve equity
(86, 123, 128, 134, and 135). Another form of mitigation could be for urban users to fund thei retirement of land (need to add this action to list).

~ Actions Selected:

Ill
Restore: Bay-Delta Habitats:

!
None selected

Restore Upstream Habitats:

None selected

I
Reduce Effects of Diversions:

An action to acquire water for instream fish flows was selected to replace the reduction
in instream flows due to reduced agricultural discharges.

Enhancement of Anadromons Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

A number of actions were indude~! under the categories of water conservation, water
reclanmtion, land fallowing and retirement, and land and easement purchases whose

i purpose was to agricultural water usage drainages, therebyreduce andredirect and
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reduce discharges that lead to the Bay-Delta.

Enhance Water Supplies:

Core actions to protect water quality through watershed management were included at
the maximum level.

Increase Supply Predictability:

None selected.

Managing Water Quality:

Core actions related to discharges were selected at the maximum level. Additional
actions were chosen to allow agricultural wastewater to be stored and released when
flows are high, to allow dilution. An action was also selected to modify cropping
and irrigation practices to reduce the amount of water being discharged.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative should improve in-stream and Delta water quality (especially salinity) which
would benefit, the ecosystem, diverters of Delta water, and Delta recreationists. It would provide
some additional water and improved supply reliability through reclamation and land retirement.
The main burden of this alternative would be on farmers, urban users, and mine owners. Selected
actions would mitigate these impacts, but not completely. This alternative would probably reduce
agricultural production and farm income. There will be a reduction in the acreage of irrigated
farmlands and a commensurate reduction of the quantity and mass loadings of subsurface and
tailwater drainage. This alternative would require farmers to construct holding facilities to allow
the timing of discharges. The acquisition of replacement water is needed for refuges dependent
on agricultural wastewater. No mitigation is provided for decreases in water for non-managed
wetlands dependent on agricultural drainage water. The ecosystem, and especially fish, would
benefit from improved water quality, particularly in wet years, when large flows for dilution are
available. Reductions in agricultural drainage flows could result in reduced instream volumes,
particularly in the San Joaquin River. This has been offset by including the action to purchase
water for fish and wildlife. Water quality improvements would be focused on reductions in
pesticide residues, salinity and toxic heavy metals from mine drainage. This altemative would
also reduce the recirculation of salts in the San Joaquin Valley. Because of the bioaccumulation of
heavy metals and other toxins in the estuary, this alternative may not provide as much benefit as
other alternatives that prevent or remove toxics from the water supply.
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Detailed List of Actions Selected: Alternative #103

Restore: Bay-Delta Habitats:

Restore Upstream Habitats:

Reduce Effects of Diversions:

17.I - Acquire water for refuge habitat use - max (and to supplement instream flows)

Enhancement of Anadromous Fish Populations:

R .educing the Reliance on Delta Exports:

25.1 - increase agricultural water conservation - max - (to help farmers reduce cost of treatment by
reducing water usage).

26.3 - reclaim saline agricultural drainage water - max - residual brine not discharged to surface
waters

26.4 - Recycle and treat water for potable reuse - max (from agricultural source)

26.5 - Use reclaimed water for non-potable municipal and industrial uses - max (from agricultural
source)

26.6 - Use reclaimed water to repel salinity intrusion - max (to repel salinity in groundwater)

27.1 - Encourage land fallowing during during drought periods - max

27.2 - Develop incentive programs for land retirement.max

27.3 - Purchase lands or easements - max

Enhance Water Supplies:

29.2 - Manage riparian zones to protect water quality - max

29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

Managing Water Quality:

38.1 - Increase water storage capacities at user locations (intended to store agricultural wastewater
to allow timing of discharges) - max

29.21 - Enforce wastewater discharge requirements - including agricultural drainage water -max
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42.01 - Implement source control regulations for pollutants - max

imp om nt po  o ant- o  River

42.03 - Reduce or control volume of agricultural discharges -max

42.04 - Modify cropping and irrigation practices - max

42.06 - Retire lands with drainage and disposal problems - max

42.07 - Improve pest-control practices -max

42.08 - Manage irrigation tailwater to reduce pesticides - max

42.09 - Manage drainage timing to reduce instream impacts - max (timing should coincide with
high down-stream flows and high tides in the Delta)

43.1 - Retain and manage stormwater runoff- max

43.3 - Construct wetlands to treat wastewater effluent - max (for agricultural wastewater to reduce
volumes)

45.1 - Manage discharges from abandoned mines - max

45.2 - Remediate abandoned mining sites discharging pollutants - max

Improving System Reliability:

|
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. "i Title: Improving water quality primarily by treating municipal runoffand municipal and

i~ and industrial wastewater. (Alternative #104)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by reducing pollutant discharges to the Bay-Delta system
Sub-theme: Reduce pollutant discharges from municipal/industrial sources
Approach: Increase levels of treatment for discharges.

Solution Overview:

Selected al! actions to treat municipal and industrial waste discharges and stormwater
runoff, including implementing core actions for treatment of those sources at the
maximum level. Then we implemented at the maximum all core actions that reduce
pollutant discharges to the Bay-Delta, as these support the main theme. We then
determined who would be hurt by implementing these actions and added actions to
achieve equity. Municipal and industrial users, mine owners, and farmers would be
impacted by this alternative. Only one action was found to achieve equity (207).

Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream Habitats:

None Selected

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

Actions were selected to temporarily fallow and permanently retire agricultural land,
primarily those lands with drainage problems.

12/22/95
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Enhance Water Supplies:

Core watershed management actions were selected regarding practices to protect
water quality were implemented at the maximum level.

Increase Supply Predictability:

Actions were selected to recycle and reclaim urban wastewater as a treatment of
wastewater leading to its reuse. An action to allow urban districts to fund mine
drainage cleanup in lieu of more stringent cleanup of their discharges was included to
provide flexibility.

Managing Water Quality:

Core actions related to discharges were all selected at the maximum level. Non-core
actions related to treating municipal and industrial discharges were also implemented
at the maximum level. The construction of wetlands to treat urban wastewater is a
central strategy of this alternative.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative should improve in-stream and Delta water quality which would benefit,
the ecosystem, diverters of Delta water, and Delta recreationists. It would provide a small
amount of additonal water, and improve supply reliability slightly, through water
reclamation. The main burden of this alternative would be urbanmineon users, owners,
and, to a lesser extent, farmers. Few actions would mitigate these impacts, but not
completely. This alternative would increase treatment requirements on urban users and
increase the need for treatment facilities. There will be some increase in the number of
upstream wetlands and wetlands in export areas due to the program to treat urban
wastewater, and an improvement in the quality of refuge. The ecosystem, and especially
fish, would benefit from improved water quality, especially reductions in urban and
industrial waste constituents and toxic heavy metals from mine drainage
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Detailed List of Actions Selected: Alternative #104

Restore: Bay-Delta Habitats:

Restore Upstream Habitats:

Reduce Effects of Diversions:

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

27.1 - Encourage land fallowing during drought periods - max

27.2 - Develop incentive programs for land retirement -max

Enhance Water Supplies:

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

26.4 - Recycle and treat water for potable reuse - max

26.5 - Use reclaimed water for non-potable municipal and industrial uses

39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.

39.21 - Enforce wastewater discharge requirements - max (for agricultural drainage water)

Managing Water Quality:

C42.01 - Implement source control regulations for pollutants - max

42.02 - Implement pollutant-load limits in San Joaquin River -max (from municipal and
industrial sources)

C42.03 - Reduce or control volume of agricultural discharges -max

C42.06 - Retire lands with drainage and disposal problems - max
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.̄. ’) C42.07 - Improve pest-control practices -max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

43.2 - Treat discharges to remove problem constituents

i 43.3 - Construct wetlands to treat wastewater effluent - max (could be more than 10%)

I C45.1 - Manage discharges from abandoned mines - max

C45.2 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:
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Title: Improving water quality primarily by reducing the volume of municipal and
industrial wastewater generation and the timing of wastewater and runoff
discharges to coincide with high in-stream flows. (Alternative #105)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by reducing pollutant discharges to the Bay-Delta system
Sub-theme: Reduce pollutant discharges from municipal and industrial sources
Approach: Control volume and ti.ming of discharges

Solution Overview:

Selected all actions to minimize the volume of municipal and industrial discharges and to
[] take advantage of the dilution capacity of streams by synchronizing discharges with

periods of high stream flows. Then implemented at the maximum all core actions that
reduce pollutant discharges to the Delta. as these support the main theme. Then
determined who would be hurt by implementing these actions and added actions to
achieve equity. Municipal and industrial users and mine owners would be impacted by
this alternative. Only one actionwas found to achieve equity (86).

|
Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream l=Iabitats:

None selected

Reduce Effects of Diversions:

An action was included to purchase water supplies for instream fish flows to
replace reduced instream flows from urban discharges.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

A number of actions were included under the categories of water conservation,
water reclamation, and land fallowing and retirement whose purpose was to
reduce urban water usage and redirect effluent and thereby reduce
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discharges that lead to the Bay-Delta.

Enhance Water Supplies:

Core actions to protect water quality through watershed management were
included at the maximum level.

Increase Supply Predictability:

An action to allow urban districts to fund mine drainage cleanup in lieu of more
stringent cleanup of their discharges was included to provide flexibility

Managing Water Quality:

Core actions related to discharges were selected at the maximum level.
Additional actions were chosen to allow municipal and industrial wastewater
to be stored and released when flows are high, to allow dilution.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve in-stream and Delta water quality which would benefit, the
ecosystem, diverters of Delta water, and Delta recreationists. It would provide some
additional water and some improved supply reliability through reclamation. The main
burden of this alternative would be on urban and industrial users, and mine owners.
Selected actions would mitigate these impacts, but not completely. This would require
municipal and industrial users to create holding areas for water storage to allow the timing
of discharges. The ecosystem, and especially fish, would benefit from improved water
quality..Reductions in municpal discharge flows could result in reduced instream volumes.
This has been offset by including the action to purchase water for fish and wildlife. Water
quality improvements would be focused on reductions in the problem constituents from
municipal and industrial uses and from mine drainage. There would be some increase in
the number of upstream wetlands because of the program to treat urban wastewater
through the construction of wetlands. Because of the bioaccumulation of heavy metals
and other toxins in the estuary, this alternative may not provide as much benefit as other
alternatives that prevent or remove toxics from the water supply.

|
I
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D̄etailed List of Actions Selected: Alternative #105

Restore: Bay-Delta Habitats:

Restore Upstream Habitats:

Reduce Effects of Diversions:

17.1 - Acquire water for refuge* habitat use - max (this action should be to acquire water
for instream’fiows)

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

C25.1 - increase agricultural water conservation - max - (to help farmers reduce cost of
treatment by reducing water usage).

C25.2 - Increase municipal and industrial water conservation - max

26.1 - Recharge groundwater with reclaimed water - max

26.4- Recycle and treat water for potable reuse - max (from M&I source)

26.5 - Use reclaimed water for non-potable municipal and industrial uses - max (from
M&I source)

26.6 - Use reclaimed water to repel salinity intrusion - max (to repel salinity in
groundwater)

C27.1 - Encourage land fallowing during during drought periods - max

C27.2 - Develop incentive programs for land retirement. - max

Enhance Water Supplies:

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup - max
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Managing Water Quality:

38.1 - Increase water storage capacities at user locations (intended to store municipal
wastewater to allow timing of discharges) - max

C39.21 - Enforce wastewater discharge requirements - including agricultural drainage
water -max

C42.01 - Implement source control regulations for pollutants - max

42.02 - Implement pollutant load limits on the San Joaquin River (for M&I uses)

C42.03 - Reduce or control volume of’agricultural discharges -max

C42.06 - Retire lands with drainage and disposal problems - max

C42.07 - Improve pest-control practices -max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

43.6 - Retain and manage urban wastewater and industrial discharges - max

43.3 - Construct wetlands to treat wastewater effluent - max (to reduce volumes)

C44.1 - Limit dredging to avoid fish migration periods - max

C45.1 - Manage discharges from abandoned mines - max

C45.2 - Remediate abandoned mining sites discharging pollutants - max

Improving System Reliability:
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¯ ._ :.y]itle: Improve ecosystem water quality by increasing instream flows to dilute contaminants using stored water.

: ;~.:Alternative #106)

Identification of Theme, Sub-theme, and Approach:

¯Theme: Improve water quality by increasing instream management measures

l Sub-theme: Increase instream flows to dilute pollutant discharges
Approach: Increase yield by increasing runoffand adding storage to improve ecosystem water quality..

Solution Overview:

i Includes all actions to store water or in the Delta to improve water quality by making releases timed toupstream
coincide with periods of poor water quality. Also includes at the maximum all core actions that increase
instream flows at times when they would be beneficial, since these support the main theme. In some cases core

l actions designed to provide other benefits were included to be implemented in a manner beneficial to water
quality. Non-ecological water users would be impacted by these actions, so actions to supplement the water

i
supply were also included to achieve equity.

b tions Selected:

Restore Bay-Delta Habitats:

Core actions that protect, preserve, and enhance existing wetland habitat in the Delta were included at the
maximum level of implementation. This type of habitat removes some toxicants from water.

Restore Upstream Habitats:

Core actions that protect water quality were included at the maximum level of" implementation. Actions
include the management of flows and temperatures, restricting livestock grazing in riparian zones (to
avoid cattle-related pollutants from entering the water), and revegetating degrading riparian areas (to
prevent sediment due to erosion from entering the water.

Reduce Effects of Diversions:

Core actions that provide additional flows or allow operation of Delta channels and exports to benefit
Delta water quality were included at the maximum level of implementation. Real-time monitoring would
be used to monitor water quality and guide operation of the Delta Cross Channel and export pumps.
Some of these are actions intended to benefit fish, but these could also be used for dilution of pollutants
where the timing would be beneficial. Non-core actions that would allow the modification of reservoir
operations to provide dilution flows were also added, including the purchase of water for dilution flows.

II
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Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

A number of actions involving water conservation, water reclamation and land fallowing were included to
provide additional water supply to be used for dilution flows.

Enhance Water Supplies:

Watershed management actions were included to increase the effective yield from watersheds and to
improve the water quality of the watershed. Additional storage was included to allow the retention of
this extra yield. The location and nature of this storage is not specified, but would be upstream of the
Delta, since additional Delta conveyance is not ,provided.

Supply Predictability:Increase

Actions to facilitate water transfers are included, and these transfers would be timed to provide water
quality benefits. Actions to encourage conjunctive use were included to provide an alternative source of
water for diverters to allow more water to stay instream.

Managing Water Quality:

Core actions that provided benefits to water quality were all included at the maximum level of
implementation. An action to use water stored upstream to dilute pollutants in the San Joaquin River was
also included.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve instream and Delta water quality by increasing flows during times when water
I quality poor. estuary, fish, improve water quality for someis Thiswouldbenefitthe anadromous andwould

upstream and Delta diverters. Incidental benefits for export water quality would also occur. The main burden of
this alternative would be on diverters who would likely have less water since reservoir releases would be used for
water quality. Selected actions to increase water supply through the construction of additional storage capacity,
the fallowing of some farmland, and through watershed management are included. Dilution flows would also be

I acquired and provided through the timing of water transfers. This alternative would achieve water quality at a
heavy water cost, and may not provide as much water quality benefit as alternatives that reduce pollutant loads,

"~cause of the bioaccumulation of some pollutants in the estuary.
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:~tailed List of Actions ~i      (Alternative #106):

Restore Bay-Delta Habitats:

l C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of the wetland vegetation).

C4.1 - Enhance existing wetlands - max (for the water-cleaning ability of the wetland vegetation).

lC4.4 - Protect existing wetland habitat - max (for the water-cleaning ability of the wetland vegetation).

Restore Upstream Habitats:

I C9.1 - Manage flows and temperatures in upstream habitats - max (to improve water quality

C 1 I. 1 - Restrict livestock grazing in riparian corridors - max (to prevent pollutant entry into streams)

C 11.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into streams)

Reduce Effects of Diversions:

b .2 - Modify upstream reservoir operations - max (to provide the water for dilution flows)

13.3 - Modify Delta inflow timing pattern - max (to provide flows to dilute pollutants in the Delta)

C 13.4 - Provide instream pulse flows for fish passage - max (would not be considered if it restricts use of water
for water quality)

C13.5 - Provide instream pulse flows for fish attraction - max (would not be considered if it restricts use of water
for water quality)

CI4.1 - Modify central Delta channel operations - (to allow control of additional flows to repel salinity in the
central Delta)

C14.2 - Modify export operations criteria - (to allow increased Delta outflow and in-Delta flows when needed
for ecosystem water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor water quality and time
reservoir releases accordingly)

I C 17.1 - Acquire water for refuge habitat use - (water would actually be acquired for water quality purposes)

",.nhancement of Anadromous Fish Populations:
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..=~!?ne selected.
Reducing the Reliance on Delta Exports:

C25.1 - increase agricultural water conservation - max (to provide additional water supply for water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide additional water supply for water
quality)

26.1 - Recharge groundwater with reclaimed water

26.6 - Use reclaimed water to repel salinity intrusion (both in the Delta’and in groundwater basins)

l C27.1 - Encourage land fallowing during drought periods - max

C27.2 - Develop incentive programs for land retirement - max

Enhance Water Supplies:

29.1 - Manage vegetation cover to increase yield (to provide additional water supply for water quality)

- Manage riparian zones to protect water quality - max

:l C29.3 - Manage land uses to protect water quality - max
1

29.4 - Modify weather to increase precipitation (to provide additional water supply for water quality)

33 - Additional unspecified storage (to provide additional yield for water quality flows)

Increase Supply Predictability:

I C37.1 " Coordinate diversion and conveyance of transfers - max (timed to provide water quality benefits)

C37.2 - Establish brokerage for water trarisfers - max (to provide control mechanism for timing transfers)

38 - Long Term Planning for Drought Contingencies - (to provide substitute water sources to allow reservoir
supplies to be used for water quality purposes)

C39.04 - Coordinate groundwater/surface water management - max (to provide an alternative source of’water
supply during periods when flows needed for water quality)

"-’39.14 - Establish incentives for conjunctive use - max (to provide an alternative source of water supply during
periods when flows needed for water quality)
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,:~:!ii)39.15 - Modify California Water Code to encourage conjunctive use - max (to provide an alternative source of

water supply during periods when flows needed for water quality)

C39.22 - Water resources dataamd information management - max (to provide information for timing of releases
for water quality)

I Managing Water Quality:

C42.01 - Implement source control regulations for pollutants - max (for agricultural pollutants)

I C42.03 - Reduce or control volume of agricultural discharges - max

I C42.06 - Retire lands with drainage disposal problems - max

~l C42.07 - Improve pest control practices - max
1

C42.08 - Manage irrigation tailwater to reduce pesticides - max

42.11 - Dilute pollutants in Delta inflows from SIR using stored water - max

b 43. I - Retain and manage stormwater runoff- max

C44.2 - Use techniques to localize sediment movement - max (to minimize water quality impacts of dredging)

C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality impacts of
dredging)

IC45.1 - Manage discharges from abandoned mines - max

I C45.2 - minig discharging pollutants - maxRemediateabandoned sites

Improving System Reliability:
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PRELIMINARY ALTERNATIVE 106
(~tVATER QUALITY GROUP)

TITLE: Improve ecosystem water quality by increasing instream flows to dilute
contaminants using stored water.

SOLUTION OVERVIEW

Theme. This alternative is designed to store water upstream to improve water quality by.m~ng available to dilute pollutant discharge. Stored water would be released to coincide with
periods of poor water quality in the Delta ecosystem or its tributaries. This alternative also
includes core actions that increase instream flow; these core actions would be implemented at
their mmdmum levels when they would be beneficial for water quality. Becausenon-
environmental water users ex~uld be adversely ~ected by these actions, other actions to
supplement water supplies are included to achieve a more equitable Delta solution.

Key Actions. The unique character of this alternative is represented by these actions:

- coonstruct new on-stream storage upstream of Delta
- dilute pollutants in Delta inflows from San Joaquin River

AC~rlO~S SELECTED FOR THE ALTERNATIVE

Bay-Delta Habitat Restoration. Core actions that protect, preserve, and enhance
existing wetland habitat in the Delta were included at the maximum level of implementation.
These types of aquatic and wetland habitats would assist in removing some toxicants from water.

Upstream Habitat Restoration. Core actions that would improve water quality were
included at the maximum level of implementation. Actions include management of flows and
temperature for anadromous fish habitat, restricting livestock grazing in riparian zones, and
revegetating degraded riparian areas (to prevent eroded sediments from entering streams).

Reduction in Effects of Diversions. Actions to Delta inflows suchmanage modifying
upstream reservoir operations would be used to provide dilution flows to address Delta water
quality problems. Core actions that provide additional flows or allow operation of Delta channels
and exports to benefit Delta water quality were included at the maximum level of implementation.
Core actions intended to benefit fish, such as providing instrearn pulse flows, would also be used
for dilution of pollutants where the timing would be appropriate.

Management of Anadromous Fish. Management of anadromous fish populations would
rely on core actions, such as improving hatchery operations and improving regulation of"
commercial and recreational take.

Reduction in Reliance on Delta Exports. A number of core actions involving water
conservation, water reclamation, and land fallowing in Delta tributary areas (especially in the San
Joaquin River drainage) and export areas were included at maximum implementation levels to
provide additional water supply for dilution flows.
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Water Supply Enhancement. A key action included in this alternative is the
construction of new on-stream storage upstream of the Delta, although the location and nature of
this storage is not specified. Watershed management actions were included to increase the
effective yield from watersheds and to improve the water quality of resulting water yield.
Additional on-stream storage would be used to manage this added yield.

Increasing Water Supply Predictability. Core actions such as various means of
facilitating water transfers and encouraging conjunctive use are included in this alternative at
maximum impIementation levels. Water transfers would be timed to provide water quality.
benefits in the Delta. Conjunctive actions included to provide alternative ofuse were source

water for diverters to allow more instream flows during pedods important for managing water
quality.

Management of Water Quality. This alternative includes a key action of diluting
pollutants in Delta inflow from the San Joaquin River using stored water. Core actions that
provide benefits to water quality were all included at the maximum level of implementation.

Improvements to System Reliability. Improving the reliability of the Delta flood control
system would rely on core actions, such as managing and stabilizing existing levees at the highest
priority sites and providing funding for levee maintenance and stabilization.

PRELIMINARY ASSESSMENT     ~

Ecosystem Quality. This alternative would benefit water quality in the aquatic habitats of
the estuary and upstream (e.g for anadromous fish). In addition, the increased flows for pollutant
dilution may have substantial habitat benefits for aquatic resources.

Water Supply. The main burden of this alternative would be on diverters who would
likely have less water since reservoir releases would be used for water quality. Selected actions to
increase water the construction of additional the ofsupplythrough storagecapacity, fallowing
some farmland, and through watershed management are included. Dilution flows would also be
acquired and provided through the timing of water transfers.

Water Quality. This alternative would substantially improve instream and Delta water
quality by increasing flows during times when water quality is poor and would improve water
quality for some upstream and Delta diverters. Incidental benefits for export water quality would
also occur. This alternative would achieve water quality at a heavy water cost, and may not
provide as much water quality benefit as alternatives that reduce pollutant loads, because of the
bioaccumulation of some pollutants in the estuary.

Reliability of Delta Functions. System reliability would be improved only to the core
levd of implementation. This alternative therefore may not achieve equity from the standpoint of
this program objective.
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Title: Improve the water quality for Delta diversions by increasing instream flows to dilute contaminants using
i:’i;~i:.::~tored water. (Alternative #107)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by increasing instream management measures
SM)-theme: Increase instream flows to dilute pollutant discharges
Approach: Increase yield by increasing runoff and adding storage to improve water quality for Delta diversions

Solution Overview:.

Includes all actions to store water upstream or in ihe Delta to improve water quality by making releases timed to
coincide with periods of poor water quality. Also includes at the maximum all core actions that increase
instream flows at times when they would be beneficial, since these support the main theme. In some cases core

I actions designed to provide other benefits were included to be implemented in a manner beneficial to water
quality. Non-ecological water users would be impacted by these actions, so actions to supplement the water
supply were also included to achieve equity.

1
Actions Selected:

b
Restore Bay-Delta Habitats:

l Core actions that protect, preserve, and enhance existing wetland habitat in the Delta were included at the
! maximum level of implementation. This type of habitat removes some toxicants from water.

Restore Upstream Habitats:

Core actions that protect water quality were included at the maximum level of implementation. Actions
include the management of flows and temperatures, restricting livestock grazing in riparian zones (to
avoid cattle-related pollutants from entering the water), and revegetating degrading riparian areas (to
prevent sediment due to erosion from entering the water.

Reduce Effects of Diversions:

1 Core actions that provide additional flows or allow operation of Delta channels and exports pumps to
benefit export water quality were included at the maximum level of implementation. Real-time

1 monitoring would be used to monitor water quality and guide operation of the Delta Cross Channel and
export pumps to guide good quality water to the export pumps. Some of these are actions intended to
benefit fish, but these could also be used for dilution of pollutants where the timing would be beneficial.

--"~l Non-core actions that would allow the modification of reservoir operations to provide dilution flows
were also added.
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Enhancement of Anadromous Fish Populations:

None selected.

i Reducing the Reliance on Delta Exports:

A number of actions involving water conservation, water reclamation and land fallowing were included to

l provide additional water supply to be used for dilution flows.

Enhance Water Supplies:

l Watershed management actions were included to increase the effective yield from watersheds and to
improve the water quality of the watershed. Additional storage was included to allow the retention of
this extra yield. The location and nature of this storage is not specified, but would be upstream of the
Delta, since additional Delta conveyance is not provided.

Increase Supply Predictability:

Actions to encourage conjunctive use were included to provide an alternative source of water for

l diverters to allow more water to stay instream.

Managing Water Quality:

Core actions that provided benefits to water quality were all included at the maximum level of
implementation. An action to use water stored upstream to dilute pollutants in the San Joaquin River was
also included.

Improving System Reliability:

None selected.

1
Preliminary Assessment:

This alternative would improve instream and Delta diversion water quality by increasing flows during times when
water quality is poor. This would benefit the Delta diverters (particularly the state and federal projects),

I anadromous fish, and would improve water quality for some upstream and Delta diverters. Incidental benefits
for estuary water quality would also occur. The main burden of this alternative would be on diverters who
would likely have less water since reservoir releases would be used for water quality. Selected actions to

I increase water supply through the construction of additional capacity, the fallowing of some farmland,storage
and through watershed management are included. This alternative would achieve water quality at a heavy water

.    cost, and may not provide as much water quality benefit to the estuary as alternatives that reduce pollutant loads,I because of the bioaccumulation of some pollutants in the estuary.

|
|
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¯ ....’~etailed List of Actions Selected (Alternative #107):

I Restore Bay-Delta Habitats:

l C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of the wetland vegetation).

C4.1 - Enhance existing wetlands - max (for the water-cleaning ability of the wetland vegetation).

l C4.4 - Protect existing wetland habitat - max (for the water-cleaning ability of the wetland vegetation).

I Restore Upstream Habitats:

I Cg. 1 - Manage flows and temperatures in upstream habitats - max (to improve water quality

’ C 11.1 - Restrict livestock grazing in riparian corridors - max (to prevent pollutant entry into streams)

1C11.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into streams)

1
Reduce Effects of Diversions:

b .2 - Modify upstream reservoir operations - max (to provide the water for dilution flows)

13.3 - Modify Delta inflow timing pattern - max (to provide flows to dilute pollutants in the Delta) .

C 13.4 - Provide instream pulse flows for fish passage - max (would not be considered if’it restricts use of" water

l for water quality)

C13.5 - Provide instream pulse flows for fish attraction - max (would not be considered if it restricts use of water

l for water quality)

C14.1 - Modify central Delta channel operations - (to allow control of’additional flows of good quality water

l into the central Delta for export)

~l

C14.2 - Modify export operations criteria - (to allow increased diversions when needed for export water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor water quality and time

i

reservoir releases accordingly)

Enhancement of Anadromous Fish Populations:

: !one selected.

I
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, . i.~ducing the Reliance on Delta Exports:

C25.1 - Increase agricultural water conservation - max (to provide additional water supply for water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide additional water supply for water
quality)

26.1 - Recharge groundwater with reclaimed water

26.6 - Use reclaimed water to repel salinity intrusion (both in the Delta and in groundwater basins)

C27.1 - Encourage land fallowing during drought periods - max

I C27.2- Develop incentive programs for land retirement - max

Enhance Water Supplies:

29.1 - Manage vegetation cover to increase yield (to provide additional water supply for water quality)1
C29.2 - Manage riparian zones to protect water quality - max

- Manage land uses to protect water quality - max

29.4 - Modify weather to increase precipitation (to provide additional water supply for water quality)

33 - Additional unspecified storage (to provide additional yield for water quality flows)

|
Increase Supply Predictability:

38 - Long Term Planning for Drought Contingencies - (to provide substitute water sources to allow reservoir
supplies to be used for water quality purposes)

I C39.04 - Coordinate groundwater/surface water management - max (to provide an alternative source of water

l
supply during periods when flows needed for water quality)

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative source of water supply during

l periods when flows needed for water quality)

C39.15 - Modify California Water Code to encourage conjunctive use - max (to provide an alternative source of

l water supply during periods when flows needed for water quality)

"39.22 - Water resources data amd information management - max (to provide information for timing of releases
for water quality)
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: i....,,.:~anaging Water Quality:

C42.01 - Implement source control regulations for pollutants - max (for agricultural pollutants)

C42.03 - P, educe or control volume of agricultural discharges - max

C42.06 - P, etire lands with drainage disposal problems - max

C42.07 - Improve pest control practices - max

I C42.08 - Manage irrigation tailwater to reduce pesticides - max

42.11 - Dilute pollutants in Delta inflows from S J-P, using stored water - max

C43.1 - Retain and manage stormwater runoff- max

I C44.2 - Use techniques to localize sediment movement - max (to minimize water quality impacts of dredging)

I C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality impacts of
dredging)

b~5.1 Manage discharges from abandoned minesmax

i C45.2 - Remediate abandoned minig sites discharging pollutants - max

Improving System Reliability:

|
|
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Title: Improve ecosystem water quality primarily by diluting or avoiding contaminants dissolved
in the source waters by increasing flows through reduction of water demands and changing the
timing of diversions.

Theme: Increase instream and Delta flows to dilute contaminants and avoid diversions when
water quality is poor
Subtheme: Increase flows by reducing water demands and changing the timing of diversions
Approach/primary purpose: To improve water quality to meet ecosystem requirements

Solution overview: This alternative improves water quality for ecological needs by utilizing
three types of actions that 1) serve to increase quantities of water available in the Delta and
tributary instream flows in order to dilute the concentrations of contaminants; 2) alter the timing
of Delta and upstream diversions in order to leave more water available in the system for dilution;
and 3) change the timing of diversions to avoid periods of poor water quality. All core measures
that reduce the quantities of contaminants entering the aquatic system are included because those
actions support the main theme. Equity actions are included to reduce impacts on water users
who must make do with smaller supplies. The overall improvement in the quality of diverted and
delivered water supplies is in itself a benefit that helps to achieve equity.

Actions Selected:

Restore Habitats:Bay-Delta
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated
aquatic habitats.

Restore Upstream Habitats:
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated
aquatic habitats.

Reduce Effects of Diversions:
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated
aquatic habitats by reducing demands and altering their timing to increase the quantities of
instream flow available for dilution. This afforded some flexibility to manage Delta inflows to
improve water quality for ecosystem needs. Facilities and/or operations to modify Central Delta
channel flows provide capabilities to change the flow split between the Sacramento and
Mokelumne systems and inflows into the San Joaquin River distributaries to dilute contaminants
and displace water of poor quality. Modification of Delta and export diversions and increasing
export capacity also provide capability to maintain higher instream flows when needed to maintain
water quality requirements where needed for aquatic biota, is achieved becauseEquity higher
exports can be made when the flows are not needed for dilution.

Enhancement of Anadromous Fish Populations:
None selected
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Reduce Reliance on Delta Exports:
Reliance on Delta exports is reduced by implementing demand reducing actions such as water
conservation, land fallowing and retirement, free market pricing, and water reclamation (the latter
because it reduces the demand for Delta exports by providing substitute supplies).

Enhance Water Supplies:
Water transfer core actions can be timed and maximized so that the increased flows in upstream
channels and the Delta dilute contaminants of concern.

Increase Supply Predictability:
Core actions to inprease supply reliability in the service areas through implementation of
integrated long term water management measures can reduce the need for upstream and Delta
diversions and increase quantities of instream flow available for dilution.

Managing Water Quality:
Some agricultural water quality management measures such as those directed at drainage volume
control can also reduce agricultural demands

Improving System Reliability:
Some core actions that improve system reliability (notably levee maintenance practices can also
improve water quality by reducing contaminant and sediment discharges.

Preliminary Assessment:

increasingThis alternatiVequantitiesWOUld improve instream and Delta water quality for ecological needs byof water available in the Delta and instream flowstributary therebydiluting
the concentrations of contaminants, altering the timing of Delta and upstream diversions which
leaves more water available in the system for dilution; and changing the timing of diversions to
avoid periods of poor water quality. Overall quantities of contaminants entering the aquatic
system are also reduced. The main burden of this alternative is on water users whose supplies will
be reduced. Equity actions are included to reduce impacts on those water users who must make
do with smaller supplies. Reclamation and desalination will augment service area supplies and
improved integrated resources management (especially backup local storage and conjunctive use)
will make altemate supplies available. The overall improvement in the quality of diverted and
delivered water supplies is in itselfa benefit that helps to achieve equity.
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Title: Improve diversion and service area water quality primarily by diluting or avoiding
contaminants dissolved in the source waters by increasing flows through reduction of water
demands and cha~ging the timing of diversions.

Theme: Increase instream and Delta flows to dilute contaminants and avoid diversions when
water quality is poor
Subtheme: Increase flows by reducing water demands and changing the timing of diversions

I Approach/primary purpose: To improve water quality to meet diversion and export beneficial
use requirements

l Solution overview: This alternative improves water quality for export and diversion needs by
utilizing three types of actions that 1) serve to increase quantities of water available in the Delta
and tributary instream flows in order to dilute the concentrations of contaminants; 2) alter the
timing of Delta and diversions in order to leave more water available in the system forupstream
dilution; and 3) change the timing of diversions to avoid periods of poor water quality. All core
measures that reduce the quantities of contaminants entering the aquatic system are included
because those actions support the main theme. Equity actions are included to reduce impacts on
water users who must make do with smaller supplies. The overall improvement in the quality of

l diverted and delivered water supplies is in itself a benefit that helps to achieve equity.

h
Actions Selected:

Restore Bay-Delta Habitats:
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated
diversions.

i Restore Upstream Habitats:
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated
diversions.

I
Reduce Effects of Diversions:
Core actions maximized that improve water quality in Bay-Delta receiving waters and associated

i habitats by demands and altering their to increase the ofaquatic reducing timing quantities
instream flow available for dilution. This afforded some flexibility to manage Delta inflows to
improve water quality for diversion needs. Facilities and/or operations to modify Central Delta

I provide capabilities to change split Sacramento andchannelflows the flow betweenthe
Mokelumne systems and inflows into the San Joaquin River distributaries to dilute contaminants

i and displace water of poor quality. Modification of Delta and export diversions and increasing
i export capacity also provide capability to maintain higher instream flows when needed to maintain

water quality requirements where needed for beneficial uses of diverted waters. Some equity is
achieved because higher exports can be made when water quality is good and the flows are not

1 needed for dilution.

|
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Enhancement of Anadromous Fish Populations:
None selected

Reduce Reliance on Delta Exports:
Reliance on Delta exports is reduced by implementing demand reducing actions such as water
conservation, land fallowing and retirement, free market pricing, and water reclamation (the latter
because it reduces the demand for Delta exports by providing substitute supplies).

Enhance Water Supplies:
Water transfer core actions can be timed and maximized so that the increased flows in upstream
channels and the Delta dilute contaminants of concern.

Increase Supply Predictability:
Core actions to increase supply reliability in the service areas through implementation of
integrated long term water management measures can reduce the need for upstream and Delta
diversions and increase quantities of instream flow available for dilution,

Managing Water Quality:
Some agricultural water quality management measures such as those directed at drainage volume
control also reduce agricultural demandscan

Improving System Reliability:
Some core actions that improve system reliability (notably levee maintenance practices can also
improve water quality by reducing contaminant and sediment discharges.

Preliminary Assessment:
This alternative would improve instream and Delta water quality for export and diversion needs
by increasing quantities of water available in the Delta and tributary instream flows thereby
diluting the concentrations of contaminants, altering the timing of Delta and upstream diversions
which leaves more water available in the system for dilution, and changing the timing of diversions
to avoid periods of poor water quality. Overall quantities of contaminants entering the raw water
sources are also reduced. The main burden of this alternative is on water users whose supplies will
be reduced, Equity actions are included to reduce impacts on those water users who must make
do with smaller supplies. Reclamation and desalination will augment service area supplies and
improved integrated resources management (especially backup local storage and conjunctive use)
will make alternate supplies available. The overall improvement in the quality of diverted and
delivered water supplies is in itself a benefit that helps to achieve equity.
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Title: Improve water quality with land use management, including wetland and riparian
management. (Alternative #110)

Identification of Theme, Subtheme, and Approach:
Theme: Improve water quality by increasing instream management measures
Subtherae: Manage watershed land use to improve instream water quality
Approach: Using habitat (especially wetland) and enhancement practices

Solution Overview:
This alternative includes the maximum of all core actions tO manage land use to maintain or
improve water quality, using wetland and riparian areas to help maintain instream water quality.
The core actions that are designed to provide water quality benefits and those core actions that
indirectly provide benefits are included at the maximum level.

Actions Selected:

Restore Bay-Delta Habitats:

A number of actions were selected to preserve and restore existing wetlands and riparian
areas to help improve water quality.

Restore Upstream Habitats:

A number of actions were selected to reduce pollutant loading to rivers from land use
practices.

Reduce Effects of Diversions:

Core actions were included that would provide additional dilution flow in the Delta.

Enhancement of Anadromous Fish Populations:

None Selected

Reducing the Reliance on Delta Exports:

Core actions were included that would provide additional dilution flow in the Delta.

Enhance Water Supplies:

Core actions were included to manage land uses to protect water quality.

Increase Supply Predictability:
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Managing Water Quality:

Core actions were added to treat and avoid introduction of poor quality water into the
rivers.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve water quality by applying best management practices to watershed
land uses. It would benefit the ecosystem, diverters of Delta waters, and Delta recreationists.
The main burden would be on farmers because it would replace existing farm land with wetlands.
Additional burden could be on maintainence of river banks and levees. Restoration ofexisting
wetlands and creation of new wetlands could place additional demands on water supply Some
form of compensation would be needed to mitigate the impacts on land owners. Actions for this
compensation are not specifically identified..
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Detailed List of Actions Selected (Alternative #110):
(need to correct the action numbers to new numbering system)

Restore Bay-Delta Habitats:

C8 - Restore/preserve channel islands -max (for the water-cleaning ability of the wetland
vegetation).

C 16 - Protect existing riparian habitat.

C 18 - Enhance existing wetlands - max (for the water-cleaning ability of the wetland vegetation).

C19 - Expand wetland acquisition program.

C21 - Protect existing wetland habitat - max (for the water-cleaning ability of the wetland
vegetation).

13 - Establish new areas of riparian habitat.

14 - Reestablish historic riparian areas.

20 - Convert agricultural land to wetlands

Restore Upstream Habitats:

C45 - Manage flows and temperatures in upstream habitats - max (to improve water quality

C55 - Restrict livestock grazing in riparian corridors - max (to prevent pollutant entry into
streams)

C56 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into streams)

57 - Protect riparian lands through purchase/easements.

Reduce Effects of Diversions:

C68 - Provide instream pulse flows for fish passage - max (would not be considered if it restricts
use of water for water quality)

useC69of water- ProvideforinStreamwater quality)pulse flows for fish attraction - max (would not be considered if it restricts

C71 - Modify central Delta channel operations - (to allow control of additional flows for water
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quality)

C72- Modify export operations criteria-(to allow increased Delta outflow and in-Delta flows
when needed for water quality)

- monitoring adaptive management - max (to to waterC73 Usereal-time and beused monitor
quality and time reservoir releases accordingly)

C86 - Acquire water for refuge habitat use - (water would actually be acquired for water quality
purposes)

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

C 123 - Increase agricultural water conservation - max (to provide additional water supply for
water quality)

C 124 - Increase municipal and industrial water conservation - max (to provide additional water
supply for water quality)

C 133 - Encourage land fallowing drought periods - maxduring

C134 - Develop incentive programs for land retirement - max

Enhance Water Supplies:

C 140 - Manage riparian zones to protect water quality - max

C 141 - Manage land uses to protect water quality - max

Increase Supply Predictability:

C 183 - Coordinate diversion and conveyance of transfers - max (timed to provide water quality
benefits)

C 184 - Establish brokerage for water transfers - max (to provide control mechanism for timing
transfers) .
C 193 - Coordinate groundwater/surface water management - max (to provide an alternative
source of water supply during periods when flows needed for water quality)
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C203 - Establish incentives for conjunctive use - max (to provide an alternative source of water
supply during periods when flows needed for water quality)

C204 - Modify California Water Code to encourage conjunctive use - max (to provide an
alternative source of water supply during periods when flows needed for water quality)

C211 - Water resources data amd information management - max (to provide information for
timing of releases for water quality)

Managing Water Quality:

C218 - Implement source control regulations for pollutants - max (for agricultural pollutants)

C220 - Reduce or control volume of agricultural discharges - max

C223 - Retire lands with agricultural drainage problems - max

C224 - Improve pest control practices - max

C225 - Manage irrigation tailwater to reduce pesticides - max

C230 - Retain and manage stormwater runoff- max

C237 - Use techniques to localize sediment movement - max (to minimize water quality impacts
of dredging)

C238 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality
impacts of dredging)

C242 - Manage discharges from abandoned mines - max

C243 - Remediate abandoned minig sites discharging pollutants - max

Improving System Reliability:

None selected
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Title: Improve water quality with land use management using watershed best management
practices (Alternative #11 I)

Identification of Theme, Subtheme, and Approach:
7heine: Improve water quality by increasing instream management measures
Subtherae: Manage watershed land use to improve instream water quality
Approach: Using best watershed land use management practices.

Solution Overview:
This alternative includes the maximum of all core actions to manage land use to maintain or
improve water quality, using watershed management practices to help maintain instream water
quality. The core actions that are designed to provide water quality benefits and those core
actions that indirectly provide benefits are included at the maximum level.

Actions Selected:

Restore Bay-Delta Habitats:

An action was selected to clean up existing toxic areas. A number of core actions were
selected to improve water quality through wetlands.

Restore Upstream Habitats:

A number of actions were selected to reduce pollutant loading to rivers from land use
practices and to modify gravel mining practices.

Reduce Effects of Diversions:

Core actions included that would additional dilution flow in the Delta.were provide

Enhancement of Anadromous Fish Populations:

None Selected

Reducing the Reliance on Delta Exports:

Core actions were included that would provide additional dilution flow in the Delta.

Enhance Water Supplies:

Core actions were included to manage land uses to protect water quality.

Increase Supply Predictability:

Core actions were included that would provide additional dilution flow in the Delta.
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i
Managing Water Quality:

Core actions were added to treat and avoid introduction of poor quality water into the
rivers.

I Improving System Reliability:

i None selected.

Preliminary Assessment:

i This alternative would improve instream water quality through a series of actions that emphasize
watershed land use management. This alternative would benefit the ecosystem, diverters of Delta

i water, and Delta recreationists. The main burden of this alternative would be on farmers and
owners of land that would be modified under these actions. Some form of compensation would
be needed to mitigate the impacts on land owners. Actions for this compensation are not

i specifically identified.

|

I
i
i
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Detailed List of Actions Selected (Alternative #111):
(need to correct the action m~mbers to new numbering system)

Restore Bay-Delta Habitats:

C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of the wetland
vegetation).

C16 - Protect existing riparian habitatl

C18 - Enhance existing wetlands - max (for the water-cleaning ability of the wetland vegetation).

C19 - Expand wetland acquisition program.

C21 - Protect existing wetland habitat - max (for the water-cleaning ability of the wetland
vegetation).

20 - Convert agricultural land to wetlands.

26 - Clean sites containing toxic substances.up

Restore Upstream Habitats:

C45 - Manage flows and temperatures in upstream habitats - max (to improve water quality

49 - Modify gravel mining practices.

C55 - Restrict livestock grazing in riparian corridors - max (to prevent pollutant entry into
streams)

C56 - Revegetate degraded riparian habitats - max (t~ prevent pollutant entry into streams)

57 - Protect riparian lands through purchase/easements.

Reduce Effects of Diversions:

C68 - Provide instream pulse flows for fish passage - max (would not be considered if it restricts
use of water for water quality)

C69 - Provide instream pulse flows for fish attraction - max (would not be considered if it restricts
use of water for water quality)

C71 - Modify central Delta channel operations - (to allow control of additional flows for water
quality)
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C72 - Modify export operations criteria - (to allow increased Delta outflow and in-Delta flows
when needed for water quality)

C73 - Use real-time monitoring and adaptive management - max (to be used to monitor water
quality and time reservoir releases accordingly)

C86 - Acquire water for refuge habitat use - (water would actually be acquired for water quality
purposes)

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

C123 - Increase agricultural water conservation - max (to provide additional water supply for
water quality)

C 124 - Increase municipal and industrial water conservation - max (to provide additional water
supply for water quality)

C133 - Encourage land fallowing during drought periods - max

C 134 - Develop incentive programs for land retirement - max

Enhance Water Supplies:

C140 - Manage riparian zones to protect water quality - max

C 141 - Manage land uses to protect water quality - max

Increase Supply Predictability:

C183 - Coordinate diversion and conveyance of transfers - max (timed to provide water quality
benefits)

C 184 - Establish brokerage for water transfers - max (to provide control mechanism for timing
transfers)

C 193 - Coordinate groundwaterlsurface water management - max (to provide an alternative
source of water supply during periods when flows needed for water quality)

C203 - Establish incentives for conjunctive use - max (to provide an alternative sourceof water
supply during periods when flows needed for water quality)

B--003894
B-003894



C204 - Modify California Water Code to encourage conjunctive use - max (to provide an
alternative source of water supply during periods when flows needed for water quality)

C211 - Water resources data amd information management - max (to provide information for
timing of releases for water quality)

Managing Water Quality:

C218 - Implement source control regulations for pollutants - max (for agricultural pollutants)

C220 - Reduce or control volume of agricultural discharges - max

C223 - Retire lands with agricultural drainage problems - max

C224 - Improve pest control practices - max

C225 - Manage irrigation tailwater to reduce pesticides - max

C230 - Retain and manage stormwater runoff- max

C23 7 - Use techniques to localize sediment movement - max (to minimize water quality impacts
of dredging)

C238 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality
impacts of dredging)

C242 - Manage discharges from abandoned mines - max

C243 - Remediate abandoned mining sites discharging pollutants - max

221 - Modify cropping and irrigation practices

222 - Export agricultural drainage to other watersheds
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Title: Improve water quality for Delta diversions through the use of physical
improvements in Delta waterways. (Alternative # 112)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by increasing instream management measures.

Sub-theme: Improve water quality through the use ofphysical improvements in Delta
waterways (i.e. changes in diversions locations, barriers and weirs, channel
modifications, through-Delta conveyance improvements).

Approach: Improve Delta diversion water quality.

Solution Overview:

Selected all actions to improve the water quality of Delta diversions through the use of
physical improvements in the Delta waterways. Then implemented, at the maximum
level, all core actions that result in improvement of Delta diversions as supported by the
main theme. Then determined who would be hurt by implementing these actions and
added actions to achieve equity.

Actions Selected:

Restore Bay-Delta Habitat:

None selected.

Restore Upstream Habitat:

None selected.

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

None selected.

Enhance Water Supplies:

Actions selected included the improvement of the current through-Delta
conveyance system as well as the construction of new facilities. Improved and
new facilities could be used to provide flows to Delta channels.conveyance
Improvements to the l~eita ecosystem would be in the form of flow direction and
water quality.
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Increase Supply Predictability:

Considered that a Delta watermaster would provide greater maintenance and
assurance of instream flows.

Managing Water Quality:

Considered the installation of flow barriers to improve agricultural water quality
in the southern Delta. Also considered installation of weirs to improve control of
salinity in water diverted for western Delta municipalpurposes.

Improving System Reliability:

None selected.

Preliminary Assessment:

It was ascertained that any improvements to the current through-Delta
conveyance system would benefit water quality at the export pumping plants.
An isolated facility designed to divert water from at least as far north as Hood
would provide the greatest improvement. Diversions further north, i.e. the
confluence of the Sacramento and Feather Rivers would provide even further
benefit in the area of THM control.

|
|
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l Detailed List of Actions Selected: (Alternative #112)

Restore Bay-Delta Habitat:

C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of

~l
the wetland vegetation).

I
C4.1 - Enhance existing wetlands - max (for the water-cleaning ability of the
wetland vegetation).

C4.4 - Protect existing wetland habitat - max (for the water-cleaning ability of

I the wetland vegetation).

Restore Upstream Habitat:

C9.1 - Manage flows and temperatures in upstream habitats - max (to improve
water quality

C11.1 - Restrict livestock grazing in riparian corridors - max (to prevent
pollutant entry into streams)

Cll.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry
into streams)

Reduce Effects of Diversions:

C13.4 - Provide instream pulse flows for fish passage - max (would not be
considered if it restricts use of water for water quality)

C13.5 - Provide instream pulse flows for fish attraction - max (would not be
considered if it restricts use of water for water quality)

C14.1 - Modify central Delta channel operations - (to allow control of additional
flows for water quality)

C14.2 - Modify export operations criteria - (to allow increased Delta outflow and
in-Delta flows when needed for water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to
monitor water quality and time reservoir releases accordingly)

C17.1 - Acquire water for refuge habitat use - (water would actually be acquired
for water quality purposes)
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Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

C25.1 - Increase agricultural water conservation - max (to provide additional
water supply for water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide
additional water supply for water quality)

C27.1 - Encourage land fallowing during drought periods - max

C27.2 - Develop incentive programs for land retirement - max

Enhance Water Supplies:

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

35.1-Construct eastside isolated transfer system

35.2-Construct westside isolated transfer system

35.3-Construct small isolated transfer facility

35.8-Convert Delta islands to storage/conveyance system

Increase Supply Predictability:

C37.1 - Coordinate diversion and conveyance of transfers - max (timed to
provide water quality benefits)

C37.2 - Establish brokerage for water transfers - max (to provide control
mechanism for timing transfers)

C39.04 - Coordinate groundwater/surface water management - max (to provide
an alternative source of water supply during periods when flows needed for
water quality)

39.07-Establish a Delta watermaster to manage flows

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative
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source of water supply during periods when flows needed for water quality)

C39.15 Mbdify California Water Code to conjunctive -encourage use max(to
provide an alternative source of water supply during periods when flows needed
for water quality)

C39.22 - Water resources data amd information management - max (to provide
information for timing of releases for water quality)

Managing Water Quality:

41.1-Install flow barriers to manage South Delta quality

41.2-Install weirs to control salinity intrusion

C42.01 - Implement source control regulations for pollutants - max (for
agricultural pollutants)

C42.03 - Reduce or control volume of agricultural discharges - max

C42.06 - Retire lands with agricultural drainage problems - max

C42.07 - Improve pest control practices - max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

C44.2 - Use techniques to localize sediment movement - max (to minimize water
quality impacts of dredging)

C44.3 - Dispose dredge materials at non-aquatic habitat sites - max (to minimize
water quality impacts of dredging)

C4~.1 - Manage discharges from abandoned mi~es - ma~

C45.2 - Remediate abandoned mining sites discharging pollutants - max

Improving System Reliability:

None selected.
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Title: Improve water quality for Delta ecosystem through the use of physical improvements in
Delta waterways. (Alternative #113)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve water quality by increasing instream management measures.

Sub-theme:. Improve water quality through the use of physical improvements in Delta
waterways (i.e. changes in diversions locations, barriers and weirs, channel modifications,
through-Delta conveyance improvements).

Approach: Improve Delta ecosystem water quality.

Solution Overview:

Selected all actions to improve the water quality of the Delta ecosystem through the use of
physical improvements waterways, implemented, at the level, allintheDelta Then maximum
core actions that result in improvement of Delta diversions as supported by the main theme.
Then determined who would be hurt by implementing these actions and added actions to
achieve equity.

Actions Selected:

Restore Bay-Delta Habitat:

None selected.

Restore Upstream Habitat:

None selected.

Reduce Effects of Diversions:

None selected.

Enhancement of Aaadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

None selected.

Enhance Water Supplies:

Actions selected included the improvement of the current through-Delta conveyance
system as well as the construction of new facilities. Improved and new conveyance
facilities could be used to provide flows to Delta channels. Improvements to the Delta
ecosystem would be in the form of flow direction and water quality.

Increase Supply Predictability:

Considered that a Delta watermaster would provide greater maintenance and
assurance of instream flows.
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| Managing Water Quality:

Considered the installation of flow barriers to improve agricultural water quality in the
southern Delta. Also considered installation of weirs to improve control of salinity in
water diverted for western Delta municipal purposes.

Improving System Reliability:

None selected.

Preliminary Assessment:

It was ascertained that any improvements to the current through-Delta conveyance
system would benefit the water quality of the ecosystem by providing releases to
channels to improve the movement of better quality water.

|

|
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Detailed List of Actions Selected:
.. , ~.~:

Restore Bay-Delta Habitat:

C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of the
wetland vegetation).

C4.1 - Enhance existing wetlands - max (for the water-c!eaning ability of’the wetland
vegetation).

C4.4 - Protect existing wetland habitat - max (for the water-cleaning ability of the
wetland vegetation).

Restore Upstream Habitat:

C9.1 - Manage flows and temperatures in upstream habitats - max (to improve water
quality

C 11. I - Restrict livestock grazing in riparian corridors - max (to prevent pollutant
entry into streams)

C 11.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into
streams)

Reduce Effects of Diversions:

C 13.4 - Provide instream pulse flows for fish passage - max (would not be considered
if it restricts use of water for water quality)

C 13.5 - Provide instream pulse flows for fish attraction - max (would not be
considered if it restricts use of water for water quality)

C i 4.1 - Modify central Delta channel operations - (to allow control of additional flows
for water quality)

C 14.2 - Modify export operations criteria - (to allow increased Delta outflow and in-
Delta flows when needed for water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to
monitor water quality and time reservoir releases accordingly)

C 17.1 - Acquire water for refuge habitat use - (water would actually be acquired for
water quality purposes)
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Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

C25. I - Increase agricultural water conservation - max (to provide additional water
supply for water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide
additional water supply for water quality)

C27. I - Encourage land fallowing during drought periods - max

C27.2 - Develop incentive programs for land retirement - max

Enhance Water Supplies:

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

35.1-Construct eastside isolated transfer system

35.8-Convert Delta islands to storage/conveyance system

Increase Supply Predictability:

C37.1 - Coordinate diversion and conveyance of transfers - max (timed to provide
water quality benefits)

C37.2 - Establish brokerage for water transfers - max (to provide control mechanism
for timing transfers)

C39.04 - Coordinate groundwater/surface water management - max (to provide an
alternative source of water supply during periods when flows needed for water
quality)

39.07-Establish a Delta watermaster to manage flows

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative
source of water supply during periods when flows needed for water quality)

C39.15 - Modify California Water Code to encourage conjunctive use - max (to

II
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provide an alternative source of water supply during periods when flows needed for
¯ ) water quality)

C39.22 - Water resources data amd information management - max (to provide
information for timing of releases for water quality)

Managing Water Quality:

41.1-Install flow barriers to manage South Delta quality

41.2-Install weirs control intrusionto salinity

C42.01 - Implement source control regulations for pollutants - max (for agricultural
pollutants)

C42.03 - Reduce or control volume of agricultural discharges - max

C42.06 - Retire lands with agricultural drainage problems - max

C42.07 - Improve pest control practices - max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

C44.2 - Use techniques to localize sediment movement - max (to minimize water
quality impacts of dredging)

C44.3 - Dispose dredge materials at non-aquatic habitat sites - max (to minimize water
quality impacts of dredging)

C45.1 - Manage discharges from abandoned mines - max

C45.2 - Remediate abandoned mining sites discharging pollutants - max

Improving System Reliability:

None selected.

II
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Title: Improve habitat quality and quantity through conversion of existing land uses.
(Alternative #114)

Identification of Theme, Sub-theme, and Approach:

Theme: Improve Habitat quality and quantity through conversion of existing land uses.

Sub-theme: None assigned.

Approach: assigned.None

Solution Overview:

Selected all actions to improve the quality and quantity of habitat in and upstream of the Delta
by changing land uses. Also included at the core level of implementation or above, core
actions that improve habitats without converting existing land uses and core actions that
improve or increase habitat by balancing land-use conversions and improvements to existing
land uses. Finally, determined who would be hurt by implementing these actions and added
actions to achieve equity.

Actions Selected:

Restore Bay-Delta Habitat:

Actions selected include removal of dikes and levees and restoring natural channel
configurations and floodways to create new brackish marshes, shallow freshwater
habitats, wetlands, and riparian habitat. Some agricultural lands would be acquired
and converted to wetlands or other habitat. New regulations prohibiting introductions
of" exotic species would be implemented and all regulations controlling species
introductions would be more strictly enforced.

Restore Upstream Habitat:

Actions selected include removal and relocation of levees, and restoring natural
channel configurations and floodways to create new brackish marshes, shallow
freshwater habitats, wetlands, and riparian habitat. Some agricultural lands would be
acquired and converted to wetlands or other habitat. Agricultural and urban
wastewater would be used to create new wetlands.

Reduce Effects of Diversions:

In addition to core actions, this alternative would include the purchase of water for
refuges and instream flows to replace water lost due to the actions in this alternative.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

Selected actions to encourage fallowing and retirement of agricultural and ranch lands
having good habitat potential. Also selected action to manage vegetation for increased
yield.

II
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Enhance Water Supplies:

None selected.

Increase Supply Predictability:

None selected.

Managing Water Quality:

Considered actions to create constructed wetlands for treatment ofwastewater
effluent.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve habitat quality and increase habitat quantity by converting
existing land uses to uses that support natural habitats. It would benefit the ecosystem,
recreationalists, and commercial fishermen. Some diverters of Delta waters would benefit
because new wetlands could result in improved water quality. The main burden would be on
farmers and ranchers because some existing farmland and ranchland would be replaced with
wetlands and riparian habitats. Additional burden could be on flood control efforts and
maintenance of river banks and levees. Restoration of existing wetlands and creation of new
wetlands could place additional demands on water supply. Some form of compensation
would be needed to mitigate the impacts on land owners. Actions for this compensation are
not specifically identified..

Detailed List of Actions Selected:

Restore Bay-Delta Habitat:

, 1.1 - Convert existing leveed lands to tidal action.

¯ C1.2 - Protect existing shallow habitat from erosion - max.

¯ 1.3 - Restore tidal action to existing diked wetlands.

¯ C2.2 - Restore/preserve channel islands - 0.75.

¯ 2.3 - Restore natural channel configurations.

¯ C2.4 - Modify construction practices to include riverine elements - max (provides
potential for substantial increase in habitat with relatively low cost).
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|
¯ C3.1 - Improve and protect degraded riparian habitats - 0.60.

¯ 3.2 - Establish new areas of riparian habitat.

¯ 3.3 - Reestablish historic riparian areas.

¯ - Modify practices -C3.4 leveemaintenance 0.35.

¯ C3.5 - Protect existing riparian habitat - 0.75.

¯ C4.1 - Enhance existing wetlands - 0.60.

¯ C4.2 - Expand wetland acquisition programs - max.

¯ 4.3 - Convert agricultural lands to wetlands.

¯ C4.4 - Protect existing wetland habitat - 0.65.

¯ 5.2 - Establish upland habitat.

¯ 5.4 - Clean-up sites containing toxic substances.

¯ C50 - Integrated habitat management programs - 0.75.

¯ 6.1 - Relocate levees to widen floodways.

¯ 6.2 - Allow fiver charmels to meander.

¯ 6.3 - Acquire Delta islands as overflow areas.

¯ 6.4 - Restore floodways as habitat corridors.

¯ 7.1 - Remove or reduce nuisance species in key habitats.

¯ C7.2 - Improve regulation of ballast water releases - max (introduction of exotic
species reduces benefits of physical habitat improvements).

-̄ C7.3 - Improve border inspection practices - max (introduction of exotic species
reduces benefits of physical habitat improvements).

7.4 - Inspect for invasions of nuisance species.
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¯ 7.5 - Modify habitat to favor native species.

¯ 8.4 - Increase sources and availability of wildlife forage.

Restore Upstream Habitat~

C9.1 - Manage flows and temperatures in upstream habitats - max (inadequate flow
and temperature conditions reduce or eliminate benefits of physical habitat
improvements). .¯ C9.2 - Restore and replenish spawning gravels - 0.35.

¯ 9.3 - Restore channel configurations.

¯ C9.4 - Restore shoreline habitat conditions - max.

¯ C I 0. I - Modify passage at upstream dams/other barriers - max (greatly increases
opportunities for increasing habitat).

¯ C10.2 - Modify natural barriers to improve passage - 0.35 (in some instances, removal
of natural barriers threatens survival andof upstreamspecies stocks).

¯ C 11.1 - Restrict livestock grazing in riparian corridors - max.

¯ C 11.2 - Revegetate degraded riparian habitats - max (revegetation greatly enhances
benefits of removing grazing and other land use changes in riparian corridors).

* 11.3 - Protect riparian lands through purchase/easements.

¯ 12.1 - Modify floodways to support wetland habitats.

* 12.2 - Reuse agricultural drainage to create wetlands.

¯ 12.3 - Reuse urban wastewater effluent to create wetlands.

¯ 12.4 - Manage groundwater recharge for wetland habitat.

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Populations:

None selected.
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Reducing the Reliance on Delta Exports:

C27.1 - Encourage land fallowing during drought periods - max

C27.2 - Develop incentive programs for land retirement - max

27.3 - Purchase lands and easements

29.1 - Manage vegetation cover to increase yield

1 Enhance Water Supplies:

None selected.

Increase Supply Predictability:

None selected.

Managing Water Quality:

43.2 - Construct wetlands to treat wastewater effluent.

Improving System Reliability:

None selected.

1
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Preliminary Alternative 115
(Land Use/Habitat Quality Group)

TITLE:Improve Habitat Quality without Converting
Existing Land Use Patterns

SOLUTION OVERVIEW

Theme. This alternative is designed to improve habitat
quality without changing existing land use patterns. This would
be accomplished through measures to protect existing habitat and
to modify existing habitat to benefit more highly valued species.
Habitat modifications would include revegetating denuded areas,
replenishing spawni~ng gravels, reducing obstacles to fish
passage, removing contaminated sediments, creating shallow water
habitat by filling areas of deep water, improving drainage of
floodways to reduce fish-stranding hazards, and controlling
exotic species. In addition, existing land use practices would
be modified to improve habitat conditions. Modifications would
be made to levee maintenance, gravel mining, and farming
practices and to locations of water diversions.

Key Actions.    The unique character of this alternative is
represented by the following feature:

improving Delta and upstream habitat without
changing the existing land uses.

ACTIONS SELECTED FOR THE ALTERNATIVE

Bay-Delta Habitat Restoration. Restoration of Bay-Delta
habitats would rely on core actions, such as protecting existing
shallow water habitat, from erosion, protecting wetlands,
restoring and protecting riparian habitats, modifying levee
maintenance practices to provide greater habitat value, and
controlling exotic species. All core actions producing habitat
improvements that do not require conversion of land use patterns
are implemented above the core level. In addition, non-core
actions were selected, such as reconstructing levees and river
banks to include shal!ow water habitat, preserving the habitat
values of agricultura! land uses, and restoring floodways as
habitat corridors (where not serving economic land uses).

Upstream Habitat Restoration. This alternative includes
core actions, such as restoring high-priority sites for riparian
vegetation and restricting grazing in high-priority riparian
corridors, that may involve conversion of economic land uses.
Such core actions are implemented at the core level. Core
actions not requiring conversion of land uses, such as managing
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flows and temperatures in upstream habitats, restoring and
replenishing spawning gravels, and improving fish passage at dams
and other barriers, are included at above the core level of
implementation. These actions are supplemented by non-core
actions not involving the conversion of land uses, such as
improving floodway drainage to reduce fish stranding, managing
crops for wildlife forage, and protecting riparian lands through
easements.

Reduction in Diversion Effects.    In addition to core
actions, this alternative would include the purchase of water for
refuges and instream flows to replace water lost due to the
actions in this alternative.

Management of Anadromous Fish. This alternative would rely
on core actions to benefit the management of anadromous fish,
including improvements to fish hatchery operations and
improvements in the management and enforcement of commercial and
recreational fish harvesting. Actions beyond the core actions
were not included.

Reduction in Diversion/Export Reliance. The core actions
contributing to this alternative include programs for temporary
land fallowing and permanent land retirement. Actions beyond the
core actions were not included.

Water Supply Enhancement. In addition to core actions, this
alternative would rely on non-core actions such~as managing
vegetation cover in watersheds to increase yield and moving
diversions away from key habitats.

Increasing Water SupplyPredictability.    This alternative
includes core actions such as programs to facilitate water
transfers and long-term water planning. Actions beyond the core
actions were not included.

Management of Water Quality. This alternative includes core
actions to improve water quality, which would benefit Delta and
upstream habitats. Also included is the non-core action to
remove contaminated sediments in critical habitat sites.

Improvement to System Reliability/Vulnerability. This
alternative would rely on core actions to improve system
reliability, such as managing the highest priority levees,
modifying agricultural practices to reduce subsidence in the most
cost effective sites, and establishing an emergency levee
management plan. Actions beyond the core actions were not
included.

PRELIMINARY A~SESSMENT
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Ecosystem Quality. Ecosystem quality would be addressed by
implementing core actions, particularly habitat restoration
actions not involving the conversion of economic land uses. Non-
core actions address instream flows, exotic species, protections
and improvements to a variety of habitats, and water quality.
However, the actions of this alternative are somewhat limited
and, therefore, may not lead to recovery of reduced plant and
animal populations or prevent other species from becoming
threatened or endangered.

Water Supply. Few actions to increase the supply or
reliability of water, beyond the core actions, are included in
this alternative. The benefits of this alternative are probably
not equitable, although all beneficial uses would receive cleaner
water.

Water Quality. Water quality in the Delta and upstream
would be considerably improved under this alternative, as water
quality generally improves when habitat quality improves. The
benefits of improved water quality would be shared by all
beneficial uses, but the costs would be borne mainly by
agricultural users.

Reliability of Delta Functions. System reliability would be
improved only to the core level of implementation. This
alternative, therefore, may not achieve equity with regard to
this program objective.

i
i
i
i
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Detailed List of Actions (Alternative 115)

Because this alternative is limited to protecting and enhancing
existing habitat, core actions that require changes in land use
patterns are not included at above core levels of implementation.
Core habitat actions not requiring land use conversion are
included at above core levels of implementation.

Restore Bay-Delta Habitat

1.2 -Protect existing shallow habitat from erosion
1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.2 -Restore/preserve channel islands - above core level
2.4 -Modify construction practices to include riverine elements - above core

3.1 -Improve and protect degraded riparian habitats - above core level
3.4 -Modify levee maintenance practices - above core level
3.5 -Protect existing riparian habitat - above core l~vel
4.1 -Enhance existing wetlands - ~d~owe co~e level
4.2 -Expand wetland acquisition program (without altering land uses)
4.4 -Protect existing wetland habitat - above core level
5.1 -protect existing upland habitat
5.3 -preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances (without altering land uses)
50 -Integrated Habitat Management Programs (without altering land uses) -
above core level
6.4 -Restore floodways as habitat corridors (without altering land uses)
7.1 -Remove or reduce nuisance species in key habitats
7.2 -Improve regulation of ballast-water releases
7.3 -Improve border inspection practices
7.4 -Inspect for invasions of nuisance species
7.5 -Modify habitat to favor native specles (without altering land uses)
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.3 -Implement terrestrial predator control programs
8.4 -Increase sources and availability of wildlife forage (without altering land
uses)

Restore Upstream Habitat

9.1 -Manage flows and temperatures in upstream habitats - above core

9.2 -Restore and replenish spawning gravels - above core I .eWel
9.4 -Restore shoreline habitat conditions (without altering land uses)
9.5 -Modify gravel mining practices
9.6 -Improve floodway drainage to reduce fish stranding
10.1 -Modify passage at upstream dams/other barriers - above core level
10.2 -Modify natural barriers to improve passage (without altering land uses) -
above core level
1 I. 1 -Restrict livestock grazing in riparian corridors
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11.2 -Revegetate degraded riparian habitats altering land uses)(without
11.3 -Protect riparian lands through purchase/easements (without altering
land uses)
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats (without altering land
uses}
12.4 -Manage groundwater recharge for wetland habitat (without altering land
uses)

Reduce Effects of Diversions

17.1 -Acquire water for refuge habitat use (to make up for reduced
agricultural drainage water)
17.? -Acquire water for instream flows (to make up for reduced agricultural
drainage water)

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports

Enhance Water Supplies

29.1 -Manage vegetatio~ cover to increase yield (without altering land uses)
36.1 -Relocate Delta export pumps from key habitats
36.4 -Relocate upstream diversions from key habitats

Increase Supply Predictability

Managing Water Quality

44.4 -Remove contaminated sediments in critical habitat

Improving System Reliability
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Preliminary Alternative 116
(Land Use/Habitat Quality Group)

TITLE:Improve Habitat Quality and Quantity through a
Combination of Creating New Habitat by Converting
Existing Land Uses and Preserving and Enhancing
Existing Habitat

SOLUTION OVERVIEW

Theme. This alternative is designed to improve habitat
quality and quantity through actions that combine changes in land
uses with complementary improvements in existing land uses. For
example, waterfowl forage would be increased by converting some
agricultural lands to wetlands, while changing cropping and
harvest practices on other lands. Similarly, the habitat value
of floodways would be improved by retiring some farmlands and
changing farming practices on others. Other actions selected for
this alternative include clean-up of contaminated sites,
controlling exotic species, improving fish passage conditions,
revegetating and otherwise improving shoreline habitats, and
incorporating habitat objectives in management of watershed
ground cover and groundwater recharge zones. In addition, all
actions to improve habitat quality and quantity that require land
use conversions (i.e., Alternative 114), and all actions to
improve habitat quality by preserving and enhancing existing
habitats (i.e., Alternative 115) are included in this
alternative.

Key Actions.    The unique character of this alternative is
represented by the following feature:

improving Delta and upstream habitat by combining
changes in the existing land uses with measures to
preserve and enhance habitat value without
changing land uses.

ACTIONS SELECTED FOR THE ALTERNATIVE

Bay-Delta Habitat Restoration. Restoration of Bay-Delta
habitats would rely on core actions, such as protecting shallow
water habitat from erosion, acquiring and protecting wetlands,
restoring and protecting riparian habitats and channel islands,
modifying levee maintenance practices to provide greater habitat
value, implementing integrated habitat management programs, and
controlling exotic species. All core actions producing habitat
improvements are implemented above the core level. The core
actions are supplemented by non-core actions, such as restoring
tidal action to historical wetland areas, restoring natural
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channel configurations, reconstructing and relocating levees and
river banks to include shallow water habitat and floodways,
filling submerged islands to produce shallow water habitat,
preserving the habitat values of agricultura! land uses,
converting agricultural lands to wetlands, creating new riparian
habitat, and restoring floodways as habitat corridors.

Upstream Habitat Restoration. This alternative includes
core actions, such as restoring vegetation and restricting
grazing in riparian corridors, managing flows and temperatures in
upstream habitats, restoring and~replenishing spawning gravels,
and improving fish passage at dams and other barriers. All core
actions producing habitat improvements are implemented above the
core level. The core actions are supplemented by non-core
habitat actions, such as improving f!oodway drainage to reduce
fish stranding, restoring channel configurations, modifying
gravel mining practices, managing crops for wildlife forage,
protecting riparian lands through easements, and reusing
wastewaters to create wetlands.

Reduction in Diversion Effects.    In addition to core
actions, this alternative would include the purchase of water for
refuges and instream flows to replace water lost due to the
actions in this alternative.

Management of Anadromous Fish. This alternative would rely
on core actions to benefit the management of anadromous fish,
including improvements to fish hatchery operations and
improvements in the management and enforcement of commercial and
recreational fish harvesting. Actions beyond the core actions
were not included.

Reduction in Diversion/Export Reliance. The core actions
contributing to this alternative include programs for temporary
land fallowing and permanent land retirement. Actions beyond the
core actions were not included.

Water Supply Enhancement. In addition to core actions, this
alternative would rely on non-core actions such as managing
vegetation cover in watersheds to increase yield and moving
diversions away from key habitats.

Increasing Water Supply Predictability.    This alternative
includes core actions such as programs to facilitate water
transfers and long-term water planning. Actions beyond the core
actions were not included.

Management of Water Quality. This alternative includes core
actions to improve water quality, which would benefit Delta and
upstream habitats. Also included is the non-core action to
remove contaminated sediments in critical habitat sites.
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Improvement to System Reliability/Vulnerability. This
alternative would rely on core actions to improve system
reliability, such as managing the highest priority levees,
modifying agricultural practices to reduce subsidence in the most
cost effective sites, and establishing an emergency levee
management plan. Actions beyond the core actions were not
included.

PRELIMINARY ASSESSMENT

Ecosystem Quality. Ecosystem quality would be addressed by
implementing core actions, including habitat restoration actions
requiring conversion of economic land uses and measures to
protect and enhance existing habitats. Non-core actions address
instream flows; fish passage; exotic species; creation,
improvement, and protection of a variety of habitats; and water
quality. The habitat improvements achieved by the actions that
make up this alternative would be substantial, but they may not
lead to recovery of reduced plant and animal populations or
prevent other species from becoming threatened or endangered
unless other types of actions are also included.

Water Supply. Few actions to increase the supply or
reliability of water, beyond the core actions, are included in
this alternative. The benefits of this alternative are probably
not equitable, although all beneficial uses would receive cleaner
water.

Water Quality. Water quality in the Delta and upstream
would be considerably improved under this alternative, as water
quality generally improves when habitat quality improves. The
benefits of improved water quality would be shared by all
beneficial uses, but the costs would be borne mainly by
agricultural users.

Reliability of Delta Functions. System reliability would be
improved only to the core level of implementation. This
alternative, therefore, may not achieve equity with regard to
this program objective.
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Detailed List of Actions (Alternative 116)

Because-this alternative combines changes in existing land use
patterns with protections and enhancement of existing habitat,
all habitat actions, regardless of whether or not land use
changes are involved, are included. All core habitat actions are
included at above core levels of implementation.

Restore Bay-Delta Habitat

I. 1 -Convert existing leveed lands to tidal action
1.2 -Protect existing shallow habitat from erosion
1.3 -Restore tidal action to existing diked wetlands
1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.2 -Restore/preserve channel islands - above core level
2.3 -Restore natural channel configurations
2.4 -Modify construction practices to include riverine elements - above core
level
3.1 -Improve and protect degraded riparian habitats - above core level
3.2 -Establish new areas of riparian habitat
3.2 -Reestablish historic riparian areas
3.4 -Modify levee maintenance practices - above core level
3.5 -Protect existing riparian habitat - above core level
4.1 -Enhance existing wetlands - above core level
4.2 -Expand wetland acquisition program - above core level
4.3 -Convert agricultural lands to wetlands
4.4 -Protect existing wetland habitat - above core level
5.1 -Protect existing upland habitat
5.2 -Establish upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean~up sites containing toxic substances
50 -Integrated Habitat Management Programs - above core level
6.1 -Relocate levees to widen floodways
6.2 -Allow river channels to meander
6.3 -Acquire Delta islands as overflow areas
6.4 -Restore floodways as habitat corridors
7.1 -Remove or reduce nuisance species in key habitats
7.2 -Improve regulation of ballast-water species
7.3 -Improve border inspection practices
7.4 -Inspect for invasions of nmsance species
7.5 -Modify habitat to favor native species
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.3 -Implement terrestrial predator control programs
8.4 -Increase sources and availability of wildlife forage

Restore Upstream Habitat

9.1 -Manage flows and temperatures in upstream habitats - above core
level
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9.2 -Restore and replenish spawning gravels - above core level
9.3 -Restore channel configurations
9.4 -Restore shoreline habitat conditions
9.5 -Modify gravel mining practices
9.6 -Improve floodway drainage to reduce fish stranding
10.1 -Modify, passage at upstream dams/other barriers - above core level
10.2 -Modify natural barriers to improve passage - above core level
11.1 -Restrict livestock grazing in riparian corridors
11.2 -Revegetate degraded riparian habitats
11.3 -Protect riparian lands through purchase/easements
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats
12.2 -Reuse agricultural drainage to create wetlands
12.3 -Reuse urban wastewater effluent to create wetlands
12.4 -Manage groundwater recharge for wetland habitat

Reduce Effects of Diversions

17. i -Acquire water for refuge habitat use (to make up for reduced
agricultural drainage water)
17.? -Acquire water for instream flows (to make up for reduced agricultural
drainage water

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports

Enhance Water Supplies

27.1 -Encourage land fallowing during drought periods
27.2 -Develop incentive programs for land retirement
27.3 -Purchase lands or easements
29.1 -Manage vegetation cover to increase yield
36.1 -Relocate Delta export pumps from key habitats
36.4 -Relocate upstream diversions from key habitats

Increase Supply Predictability

Managing Water Quality

43.3 - Construct wetlands to treat wastewater effluent
44.4 -Remove contaminated sediments in critical habitat

Improving System Reliability
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Preliminary Alternative WQ117

Title
Water Quality/Land Use
Group
Diluting Pollutants and.Restoring Existing Habitat

Improve water quality by diluting pollutants with stored water and reduced diversions, and create
habitat by restoring and enhancing existing habitat areas.

Key Actions

New shallow water habitat areas -create new areas of shallow water habitat in the Delta by
reconstructing levees, reconstructing river banks and shallow areas, and by restoring/preserving
channel islands.

New Upstream Habitats - restore a variety of Delta and upstream habitats by protecting and
enhancing existing wetland, riparian, and wetland areas.

Dilution Flows - use a variety of actions, including modifying upstream reservoir operations,
land fallowing and retirement, acquisition of water for instream flows, timing of water transfers,
and expand use of desalination in San Joaquin Valley and southern California to reallocate
water supplies to be used for dilution.

Levee Upgrades - improve levees around important economic land uses and restored freshwater
habitats.

Supporting Actions

Reduce Delta Demand - Reduce demand for Delta water by reducing upstream diversions,
increasing agricultural, municipal, and industrial water conservation, reclaiming agricultural,
municipal, and industrial wastewater, providing incentives to implement pricing structures to
reduce demand. The water saved by these actions would be used for dilution flows.

Floodways " floodways are enhanced to restore wetland habitat and to reduce fish stranding..

Water Transfers - facilitate water transfers to be timed to coincide with needs for dilution flows.

Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by core-level
implementation of actions such as protecting existing shallow water habitat from erosion,
restoring riverine habitat on channel islands, enhancing existing riparian and wetland habitats,
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Preliminary WQ1Alternative 17

and improving efforts to prevent further introduction of undesirable exotic species. In keeping
with the themeof this alternative, these habitat restoration efforts would be oriented to avoid
the conversion of existing economic land uses.

Upstream Habitat Restoration - Support restoration of upstream habitats by core-level
implementation of actions in high priority areas, such as managing flows and temperatures and
restoring spawning gravels in upstream anadromous fish habitats, restoring sites for riparian
vegetation, and improving fish passage at upstream barriers. In keeping with the theme of this
alternative, these habitat restoration efforts would be oriented to avoid the conversion of
existing economic land uses.

Reduction in Diversion Effects - Reduce diversion effects by implementing core-level actions
such as implementing fish screens, installing fish barriers, improving fish salvage operations, and
managing inflow and export using real-time monitoring and adaptive management.

Management of Anadromous Fish--Improve conditions for anadromous fish by implementing
core actions such as improving hatchery operations, reducing hatchery effects on wild
populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export - Support non-core actions with implementation of core actions
such as educating users about reclamation, conservation, water pricing and desalination
feasibility.

Water Supply Enhancement - Enhance available water supplies with core actions such as
incentives for conjunctive use.

Increasing Water Supply Predictability--This alternative would rely on the core-level
implementation of actions such as long-term drought planning, institutions for water
management, and coordination of land use and water supply planning.

Management of Water Quality--This alternative would support the key water quality actions
with implementation of core actions to manage Delta water quality such as implementing source
control regulations for agricultural drainage, retiring lands with drainage problems, and other
cost-effective management of urban, industrial, and mine discharges and runoff. Actions
keeping with the theme of diluting pollution would be implemented at a higher level than
actions outside the theme.

Improvement to System Reliability/Vulnerability--This alternative would rely on core-level
implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency
levee management plan.

17.7-20 2 December 22. 1995
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i
Preliminary WQ1Alternative 17

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing core actions plus
habitat restoration not involving the conversion of economic land uses. Non-core actions
address instream flows, improvements to a variety of habitats, and water quality improvement.
However, because the extent of these actions is somewhat limited, it may not be sufficient to
allow current populations to recover, or to prevent other species from becoming threatened or
endangered. Actions to protect and restore existing habitats and reduce entrainment impacts
are needed to provide better ecosystem quality benefits.

Water Supply - The actions in this alternative (beyond the core actions) to increase the supply
or reliability of water are directed towards meeting environmental and water quality objectives.
Agricultural and urban users would receive only incidental water supply reliability benefits. The
benefits of this alternative are, therefore, probably not equitable, although all beneficial uses
would receive cleaner water. Equity could be achieve by improving the quantity and reliability
of Delta water supply.

Water Quality -Instream and Delta water quality would be improved by this alternative, but the
ability of dilution to solve water quality is limited by the bioaccumulation of pollutants in the
ecosystem. Further, dilution of pollutants occurs at a high water cost. Inclusion of other water
quality strategies, such as discharge and watershed management would improve the water
quality benefits of this alternative. Physical improvements in the Delta (such as changing the
location of diversions) would also provide greater water quality benefits.

System Reliability--System reliability would be improved by core actions, by natural flood
protection actions and actions to improve the stability of levees through reconstruction.

I
I

i
I
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Preliminary Alternative WQ117

Detailed List of Actions

Because this alternative is limited to protecting and enhancing existing habitat, core habitat actions are
included at above core levels of implementation. However, because water quality improvements can be
achieved through a variety of methods, the core water quality improvements are not implemented
above the core level.

Restore Bay-Delta Habitat

1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.2 -Restore/preserve channel islands - above core level
2.4 -Modify construction practices to include riverine elements
3.1 -Improve and protect degraded riparian habitats
3.4 -Modify levee maintenance practices
3.5 -Protect existing riparian habitat
4.1 -Enhance existing wetlands
4.4 -Protect existing wetland habitat
5.1 -Protect existing upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances - without converting economic land uses.
50 -Integrated Habitat Management Programs - above core level o without converting economic

land uses
6.4 -Restore floodways as habitat corridors
7.1 -Remove or reduce nuisance species in key habitats - without converting economic land uses
7.4 -Inspect for invasions of nuisance species
7.5 -Modify habitat to favor native species
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.3 -Implement terrestrial predator control programs
8.4 -Increase sources and availability of wildlife forage - without converting economic land uses

Restore upstream Habitat

9.1 -Manage flows and temperatures in upstream habitats - above core level
9.2 -Restore and replenish spawning gravels - above core level
9.4 -Restore shoreline habitat conditions - without converting economic land uses
9.6 -Improve floodway drainage to reduce fish stranding

-Modify passage at upstream - core10.1 dams/otherbarriers above level
10.2 -Modify natural barriers to improve passage - above core level
11.2 -Revegetate degraded riparian habitats - without converting economic land uses
11.3 -Protect riparian lands through purchase/easements - without converting economic land uses
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats - without converting economic land uses
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Alternative 17Preliminary WQ1

12.4 -Manage groundwater recharge for wetland habitat- without converting economic land uses

Reduce Effects of Diversions

13.1 - Decrease upstream diversions - max (to increase instream flows when needed for water quality
purposes)

13.2 - Modify upstream reservoir operations - max (to provide the water for dilution flows)
13.3 - Modify Delta inflow timing pattern - max (to provide flows to dilute pollutants in the Delta)
C 13.4 - Provide instream pulse flows for fish passage - max (would not be considered if it restricts use

of water for water quality)
C13.5 - Provide instream pulse flows for fish attraction - max (would not be considered if it restricts

use of water for water quality)
C 14.1 - Modify central Delta channel operations - (to allow control of additional flows for water

quality)
C14.2 - Modify export operations criteria - (to allow increased Delta outflow and in-Delta flows when

needed for water quality)
C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor water

quality and time reservoir releases accordingly)
C 17.? - Acquire water for refuge habitat use - (water would actually be acquired for water quality

purposes)

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports

24.1 - Expand desalination of Southern California supplies (to reduce the water quality impacts of
exports)

24.2 - Expand desalination of San Joaquin Valley supplies (to reduce the water quality impacts of
exports)

C25.1 - Increase municipal and industrial water conservation - max (to provide additional water supply
for water quality)

26.1 - Recharge groundwater with reclaimed water
26.2 - Use reclaimed water for agricultural irrigation
26.3 - Reclaim saline agricultural drainage water
26.4 - Recycle and treat water for potable use
26.5 - Use reclaimed water for non-potable M&I uses
26.6 - Use reclaimed water to repel salinity intrusion (both in the Delta and in groundwater basins)

Enhance Water Supplies

C29.1 - Manage vegetation cover to increase yield
C29.2 - Manage riparian zones to protect water quality - max
C29.3 - Manage land uses to protect water quality - max
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Preliminary Alternative WQll7

Increase Supply Predictability

C37.1 - Coordinate diversion and conveyance of transfers - max (timed to provide water quality
benefits)

1237.2 - Establish brokerage for water transfers - max (to provide control mechanism for timing
transfers)

C39.04 - Coordinate groundwater/surface water management - max (to provide an alternative source
of water supply during periods when flows needed for water quality)

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative source of water
supply during periods when flows needed for water quality)

C39.15 - Modify California Water Code to encourage conjunctive use - max (to provide an alternative
¯ source of water supply during periods when flows needed for water quality)

C39.22 - Water resources data and information management - max (to provide information for timing
of releases for water quality)

Managing Water Quality

C42.03 - Reduce or control volume of agricultural discharges - max
42.05 - Export agricultural drainage to other watersheds
C42.07 - Improve pest control practices - max
C42.08 - Manage irrigation tailwater to reduce pesticides - max
C43.1 - Retain and manage stormwater runoff- max
C44.2 - Use techniques to localize sediment movement - max (to minimize water quality impacts of

dredging)
C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality impacts

of dredging)

Improving System Reliability

47.1 - Reconstruct levees to higher design standards (to protect economic land uses and freshwater
habitat)

47.2 - Reconstruct levees to higher seismic standards
47.3 - Relocate levees to more stable sites
48.1 - Maintain/reconstruct levees around infrastructure

Ii
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Title: Improve habitat and water quality by maintaining existing land uses and providing
sufficient water for dilution. (Alternative #117)

Identification of Theme, Subtheme, and Approach:
Theme." Improve habitat and water quality
Subtheme: Preserve existing land uses and provide additional water to rivers.

Solution Overview:
This alternative includes the maximum of all core actions to improve habitat while maintaining
existing land uses. The actions would also provide instream water quality benefits. Actions that
improve water quality but alter land uses were not included.

Major Actions:

The major actions in this alternative include activities that preserve existing habitat in the
Delta and upstream. Water quality maintenance actions are directed to activities that occur
withing existing land use constraints.

Actions Selected:

Restore Bay-Delta Habitats:

were to preserve existing wetlands and riparian areas to helpselectedAnumberof actions
improve water quality. These actions would maintain existing land uses.

Restore Upstream Habitats:

A number of actions were selected to maintain instream water quality by protecting habitat
while maintaining existing land uses.

Reduce Effects of Diversions:

Core actions were included that would provide additional dilution flow in the Delta.

Enhancement of Anadromous Fish Populations:

None Selected

Reducing the Reliance on Delta Exports:

Core actions were included that would conserve water and decrease demand to provide
additional dilution flow in the Delta.

Enhance Water Supplies:
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1 .̄ :           Actions were selected that would increase yield and therefore dilution flow, and maintain
land uses.

Increase Supply Predictability:

Core actions were included that would provide additional dilution flow in the Delta.

Managing Water Quality:

Core actions were added to treat and avoid introduction of poor quality water into the
rivers.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve water quality by applying best management practices to watershed
land uses without changing those uses. ecosystem by preserving existingItwouldbenefitthe
habitat. However, because of the constraint of maintaining existing land uses, this alternative may
not substantially benefit habitat.

Detailed List of Actions Selected (Alternative #117):

Restore Bay-Delta Habitats:

C2.2 - Restore/preserve channel islands -max (for the water-cleaning ability of the wetland
vegetation).

C3.5 - Protect existing riparian habitat.

C4.1 - Enhance existing wetlands - max (for the water-cleaning ability of the wetland
vegetation).

C4.4 Protect existing wetland habitat - (for the of the wetlandmax water-cleaningability
vegetation).

5.4 - Clean up sites containing toxic substances.

Restore Upstream Habitats:

C9.1 - Manage flows and temperatures in upstream habitats - max (to improve water quality
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I        9.5     Modify gravel mining practices.

C11.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into streams)

11.3 - Protect riparian lands through purchase/easements.

Reduce Effects of Diversions:

l 13.1 - Decrease upstream diversions - max (to increase instream flows when needed for water
quality purposes)

l 13.2 - Modify upstream reservoir operations - max (to provide the water for dilution flows)

13.3 - Modify Delta inflow timing pattern - max (to provide flows to dilute pollutants in the
Delta)

C13.4 - Provide instream pulse flows for fish passage - max (would not be considered if it
restricts use of water for water quality)

C 13.5 Provide instream flows for fish attraction be considered if itpulse max(wouldnot
restricts use of water for water quality)

~.. C 14.1 central Delta channel aliow control of additional flows forModify operations (to water
--- quality)

I C 14.2 - Modify export operations criteria - (to allow increased Delta outflow and in-Delta flows
when needed for water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor water
quality and time reservoir releases accordingly)

C17.1 - Acquire water for refuge habitat use - (water would actually be acquired for water
quality purposes)

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

24.1 - Expand desalination of Southern California supplies (to reduce the water quality impacts of
exports)

24.2 - Expand desalination of San Joaquin Valley supplies (to reduce the water quality impacts of
exports)
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C25.1 - Increase municipal and industrial water conservation - max (to provide additional water
supply for water quality)

26.1 - Recharge groundwater with reclaimed water

26.2 - Use reclaimed water for agricultural irrigation

26.3 - Reclaim saline agricultural drainage water

26.4 - Recycle and treat water for potable use

26.5 - Use reclaimed water for non-potable M&I uses

26.6 - Use water to repel salinity (both groundwaterreclaimed intrusion intheDelta andin
basins)

Enhance Water Supplies:

C29.1 - Manage vegetation cover to increase yield

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

C37.1 - Coordinate diversion and conveyance of transfers - max (timed to provide water quality
benefits)

C37.2 - Establish brokerage for water transfers - max (to provide Control mechanism for timing
transfers)

C39.04 - Coordinate groundwater/surface water management - max (to provide an alternative
source of water supply during periods when flows needed for water quality)

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative source of water
supply during periods when flows needed for water quality)

C39.15 - Modify California Water Code to encourage conjunctive use - max (to provide an
alternative source of water supply during periods when flows needed for water quality)

C39.22 - Water resources data and information management - max (to provide information for
timing of releases for water quality)
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Managing Water Quality:

C42.03 - Reduce or control volume of agricultural discharges - max

42.05 - Export agricultural drainage to other.watersheds

C42.07 - Improve pest control practices - max

C42.08 - Manage irrigation tailwater to reduce pesticides - max

C43.1 - Retain and manage stormwater runoff- max

C44.2 - Use techniques to localize sediment movement - max (to minimize water quality impacts
of dredging)

C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality
impacts of dredging)

Improving System Reliability:

None selected

II
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II
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Preliminary Alternative WQ118

Group Title
Diluting Pollutants and

Water Quality/Land Use Creating New Habitat

Improve water quality by diluting pollutants with stored water and water from reduced
diversions and create habitat by converting land used for economic purposed into habitat
ageas.

Key Actions

New Shallow Water Habitat Areas - Create new areas of shallow water habitat in the Delta
by subjecting existing leveed lands to tidal action and restoring tidal action to existing diked
wetlands.

New Upstream Itabitats - Create a mosaic of habitat types upstream of the Delta at the
minimum level of implementation.

Dilution Flows - Use a variety of actions, including land fallowing and retirement,
acquisition of water for instream flows, timing of water transfers, and expand use of
desalination in San Joaquin Valley and southern California, to reallocate water supplies to
be used for dilution.

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

Supporting Actions

Reduce Delta Demand - P, eduee demand for Delta water by increasing agricultural,
municipal, and industrial water conservation; expanding desalination in the San Joaquin
Valley and southern Califomiai reclaiming agricultural, municipal, and industrial wastewater;
providing incentives to implement pricing structures to reduce demand; and fallowing and
retiring farmland. The water saved by these actions would be used for dilution flows.

Water Transfers - Facilitate water transfers to be timed to coincide with needs for dilution
flows.

Natural Flood Protection - Enhance levee flood protection and create new habitat by
allowing rivers to meander, relocating levees to create floodways, and modifying floodways
to support wetland habitats.

CALFED Bco’-Delta Project December 22, !995
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Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core-level actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and
improving efforts to prevent further introduction of undesirable exotic species. In keeping
with the theme of this alternative, these habitat restoration efforts would be oriented to the
conversion of land used for economic purposes into habitat areas.

Upstream Habitat Restoration - Support restoration of upstream habitats by implementing
core-level actions, such as managing flows and temperatures and restoring spawning gravel
in upstream anadromous fish habitats, restoring sites for riparian vegetation, and improving
fish passage at upstream barriers, in high priority areas. In keeping with the theme of this
alternative, these habitat restoration efforts would be oriented to the conversion of land used
for economic purposes into habitat areas.

Reduction in Diversion Effects - Reduce diversion effects by implementing core-level
actions such as implementing fish screens, installing fish barriers, improving fish salvage
operations, and managing inflow and export using real-time monitoring and adaptive

¯ management.

Management of Anadromous Fish - Improve conditions for anadromous fish by
implementing core actions such as improving hatchery operations, reducing hatchery effects
on wild populations~ and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Reduce reliance on diversions/exports by
implementing core actions such as educating users about reclamation, conservation, water
pricing, feasibility; encouraging land fallowing and retirement to reduceanddesalination and

water demand.

Water Supply Enhancement - Enhance available water supplies with core actions such as
providing incentives for conjunctive use.

Increasing Water Supply Predictability- Improve supply predictability by implementing
core-level actions such as long-term planning for drought, establishing institutions for water
management, and coordinating land use and water supply planning.

Management of Water Quality - Improve water quality by implementing key water quality
actions and core-level actions,, such as implementing source control regulations for
agricultural drainage and retiring lands with drainage problems, to manage Delta water
quality and implementing other cost-effective management of urban, industrial, and mine
discharges and runoff. Actions keeping with the theme of diluting pollution would be
implemented at a higher level than actions outside the theme.

Bay-Delta Project December 22. 1995
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Improvement to System Reliability/Vulnerability - Supplement key actions in this alternative
by implementing core-level actions to improve system reliability such as managing the
highest priority levees, modifying agricultural practices to reduce subsidence, and
establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing core actions
plus habitat restoration involving only the conversion of economic land uses. Noncore
actions address instream flows, improvements to a variety of habitats, and water quality
improvement. However, because the extent of these actions is somewhat limited, it may not
be sufficient to allow current populations to recover or to prevent other species from
becoming threatened or endangered. Actions to protect and restore existing habitats and
reduce entrainment impacts are needed to provide greater ecosystem-quality benefits.

Water Supply - The actions in this alternative, beyond the core actions, to increase the supply
or reliability of water are directed toward meeting environmental and water quality
objectives. Agricultural and urban users would receive only incidental water supply
reliability benefits. Therefore, the benefits of this alternative may not be equitable, although
all beneficial uses would receive cleaner water. Equity could be achieved by improving the
quantity and reliability of the Delta water supply.

Water Quality - Instream and Delta water quality would be improved by this alternative, but
the ability of dilution to solve water quality is limited by the aecurnulation of pollutants in
the ecosystem. Further, dilution of pollutants occurs at a high water cost. Inclusion of other
water quality strategies, such as discharge and watershed management, would improve the
water quality benefits of this alternative. Physical improvements in the Delta (e.g., changing
the location of diversions) would also provide greater water quality benefits.

System Reliability - System reliability would be improved by core actions, by natural flood
protection actions, and by actions to improve the stability of levees through reconstruction.

CALFED Bay-Delta Project December 22, 1995
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) Title: Improve habitat and water quality by converting existing land uses and providing
sufficient water for dilution. (Alternative #118)

Identification of Theme, Subtheme, and Approach:
Theme: Improve habitat and water quality
Subtheme: Convert existing land uses and provide additional water to rivers.

Solution Overview:
This alternative includes the maximum of all core actions to improve habitat while allowing
for conversion of land uses. The actions would also provide instream water quality benefits.
Actions that improve water quality through maintaining existing land uses were not included.

Major Actions:

New and expanded habitat is provided under this alternative by changing land uses.
Water quality is improved by changing land uses that influence water quality.

Actions Selected:

Restore Bay-Delta Habitats:

A number of actions were selected to add new wetlands and riparian areas to help
improve water quality. These actions would alter existing land uses.

Restore Upstream Habitats:

A number of actions were selected to maintain instream water quality by improving
habitat by changing land use practices.

Reduce Effects of Diversions:

Core actions were included that would provide additional dilution flow in the Delta.

Enhancement of Anadromous Fish Populations:

None Selected

Reducing the Reliance on Delta Exports:

Core actions were included that would conserve water to provide additional dilution
flow in the Delta.

Enhance Water Supplies:

Actions were selected that would increase yield and therefore dilution flow, and
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Reduce Reliance on Delta Exports - maximum core actions selected to reduce reliance on
Delta exports by implementing demand reducing actions such as water conservation,
temporary land fallowing, retirement incentives, free market pricing and water reclamation
for agricultural and industrial uses.

Manage Contaminant Discharges and Maintain Adequate Dilution Flows - core
actions maximized to reduce the quantities of contaminants entering the aquatic system
thereby improving water quality in Bay-Delta receiving waters and associated aquatic
habitats. Examples include implementing source controls for agricultural drainage
constituents, mine and industrial discharges, urban runoff, limited enlargements to existing
reservoirs, and numerous demand reduction measures such as water conservation,
temporary land fallowing, retirement incentives, free market pricing and water reclamation
(the latter because it reduces the demand for Delta exports by providing substitute
supplies).

Core Actions

Manage Agricultural Drainage - Agricultural water quality management measures
directed at subsurface drainage volume control will reduce agricultural demands thereby
increasing in-Delta flows and inflows, and reduce drainage. Other measures, such as those
directed at the elimination of pesticides from tailwaters, also can reduce agricultural water
supply demands on the Delta and improve the quality of Delta inflows.

Improving System Reliability - core actions to increase supply reliability in the service
areas through implementation of integrated long term water management measures can
reduce the need for upstream and Delta diversions and increase quantities ofinstream flow
available for dilution.

Preliminary Assessment.

Equity actions are included to reduce or eliminate Delta impacts where possible, however

l in-Delta losses of economic land uses can only be mitigated by payments or land trades.

Ecosystem Quality -The major benefit is achieved by relocating the export diversionI from the South-Delta location the Sacramento diversions beCUlTent to River,where Call

better timed to avoid fish migration periods and bypass flows can be maintained past new
~l fish screens. This altemative would improve in-Delta and export water quality for

ecological and service area needs by increasing the quantity and quality of water available
in the Delta and changing the timing of diversions to avoid periods of poorer water
quality. Modification of export diversio~ location and increasing export capacity coupled
with the capability to make in-Delta releases of Sacramento River water (when there
would be no interference with anadromous fish migrations) provide capabilities to release

¯ /
Delta channel flows when needed to maintain water quality requirements for in-Delta uses

|
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and aquatic biota.

.Water Supply and Conveyance- Supply predictability is greatly improvedwiththis
alternative because there will be virtually no threat of interruption due to Delta levee
failures and threatened and endangered species constraints on exports will be far less in
magnitude and frequency. Increased storage and reclamation will augment service area
supplies and improved integrated resources management (especially backup local storage
and conjunctive use) will make alternate supplies available when needed.

Water Quality - Modification of export diversion location and increasing export capacity
coupled with the capability to make peripheral Delta releases of Sacramento River water,
provide capabilities to release Delta channel flows where and when needed to maintain
water quality requirements for in-Delta uses and aquatic biota. This alternative would
improve in-Delta and export water quality for ecological and service area needs by
increasing the quantity and quality of water available in the Delta and changing the timing
of diversions to avoid periods of poorer water quality. Quantities of contaminants entering
the aquatic system from upstream are also reduced. Overall in-Delta and export water
quality is improved by direct access to, and releases of, higher quality Sacramento River
water. Eastside releases would be very effective in flushing contaminants and freshening

channel reaches. The volume and salt load in will bestagnant agriculturaldrainage greatly
reduced due to the improved quality of irrigation water. Core actions are maximized to
further improve water quantity and quality in Bay-Delta receiving and exported waters,
and improve habitats. Specifically, the actions would 1) serve to increase the quality and
quantity of water available in the Delta thereby decreasing the concentrations of
contaminants; 2) alter the distribution and timing of flows in the Delta making more
water available in the system for dilution of contaminants and beneficial use; and 3) change
the locations and timing of diversions to avoid periods of poor water quality and reduce
entrainment of high fish populations. This affords flexibility to manage Delta inflows and
exports to improve water quality for ecosystem and export needs.

System Reliability - The probability of a prolonged shutdown of the water projects and
local diversions will be greatly reduced. Implementation of selected island in-filling will
allow remaining agricultural, recreational and associated land uses to continue, while
relieving a significant amount of hydrostatic pressure on the levee system. Maximum core
levee maintenance actions will provide additional protection against flood- and seismically-
induced levee failures, and reduce future risks of system-failure-induced shutdowns and
export curtailments.

1
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Preliminary Alternative WQ23

than actions outside the theme.

Improvement to System Reliability/Vulnerability---Actions in this alternative to improve
system reliability, such as reconstruction of levees, would be supplemented with core-level
implementation of actions such as managing the highest priority levees, modifying agricultural
practices to reduce subsidence, and establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality -Ecosystem quality would be addressed by implementing core actions
plus non-core habitat restoration actions involving the protection and enhancement of
existing habitats. Non-core actions address instream flows, improvements to a variety of
habitats, and water quality improvements. However, because the extent of these actions is
limited to existing habitat areas, it probably would not be sufficient to allow current
populations to recover, or to prevent other species from becoming threatened or
endangered. Actions to further improve instream flows and temperatures and to reduce
entrainment impacts are needed to provide better ecosystem quality benefits.

Water Supply - No actions to increase the supply or reliability of water, beyond the core
actions, are included in this alternative. The benefits of this alternative are, therefore,
probably not equitable, although all beneficial uses would receive cleaner water. Equity
could be achieve by improving the quantity and reliability of Delta water supply.

Water Quality - This action would make considerable progress in cleaning up water
flowing into upstream reservoirs, but would not address downstream water quality
sources except at the core level. Providing actions to address downstream water pollutant
sources would improve the effectiveness of this alternative in providing improved Delta
water quality.

System Reliability -System reliability would be improved by core actions and non-core
actions to reconstruct levees. This alternative would provide a high degree of
improvement to system reliability, but opportunities to blend flood control with habitat
creation would b~ minimized by the restriction on conversion of economic land uses.

Ii
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Preliminary Alternative WQ23

stream) - without converting economic land uses
9.5 - Modify gravel mining practices (also for erosion control and habitat protection)

l 9.6 -Improve floodway drainage to reduce fish strandin~
10.1 -Modify passage at upstream dams/other barriers - above core level
10.2 -Modify natural barriers to improve passage - above core level

l 11.1 - Restrict livestock grazing in riparian corridors
11.2 -Revegetate degraded riparian habitats - without converting economic land uses
11.3 -Protect riparian lands through purchase/easements - without converting economic land
uses

11.4 - Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats - without converting economic landI uses
12.4 -Manage groundwater recharge for wetland habitat - without converting economic land

l uses

Reduce Effects of Diversions:

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

Enhance Water Supplies:

29.2 - Manage riparian zones to protect water quality
29.3 - Manage land uses to protect water quality

Increase Supply Predictability:

Managing Quality:Water

C42.01 - Implement source control regulations for pollutants - max
C45.01 - Manage discharges from abandoned mines - max
C45.02 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:

47.1 - Reconstruct levees to higher design standards (to protect economic land uses and
freshwater habitat)
47.2 - Reconstruct levees to higher seismic standards
47.3 - Relocate levees to more stable sites
48.1 - Maintain/reconstruct levees around infrastructure
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Preliminary Alternative WQ23

Detailed List of Actions Selected:

Because this alternative is limited to protecting and enhancing existing habitat, core habitat
actions are included at above core levels of implementation. However, because water quality
improvements can be achieved through a variety of methods, the core water quality improvements
are not implemented above the core level.

Restore Bay-Delta Habitat

1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct areasriver banksandshallow
2.2 -Restore/preserve channel islands - above core level
2.4 -Modify construction practices to include riverine elements
3.1 -Improve and protect degraded riparian habitats
3.4 -Modify levee maintenance practices
3.5 -Protect existing riparian habitat
4.1 -Enhance existing wetlands
4.4 -Protect existing wetland habitat
5.1 -Protect existing upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances - without converting economic land uses.
50 -Integrated Habitat Management Programs - above core level - without converting

economic land uses
6.4 -Restore floodways as habitat corridors

"7.1 -Remove or reduce nuisance species in key habitats - without converting economic land
uses

7.4 -Inspect for invasions of nuisance species
7.5 habitat favor nativeto species
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.3 -Implement terrestrial predator control programs
8.4 -Increase sources and availability of wildlife forage - without converting economic land

uses

Restore Upstream Habitats:

9.1 -Manage flows and temperatures in upstream habitats - above core level
C9.2 - Restore and replenish spawning gravels (additional gravel in the stream bed will reduce

fined grained sediment erosion from the stream bed)
9.3 - Restore channel configurations (may help lesse.n stream bank erosion thus reducing sediment

load in streams)
9.4 - Restore shoreline habitat conditions (vegetation would help filter runoff’before entering
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|
¯, ~ ~ Title: Improve habitat and water quality primarily by watershed land use management

without converting existing land use. (Alternative #1~W~

Identification of Theme and Subtheme:
Theme: Improve habitat and water quality
Subtheme: without converting existing lands, manage watershed land use

Solution Overview:
Actions were selected which apply towards improving habitat while also improving water
quality. Only actions which do not require converting existing land use were chosen in
this alternative. Stakeholders who would be affected by implementing these actions
would be mainly the owners of land near the Delta headwaters.

Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream Habitats:

A number of actions were chosen to help control erosion andriparianprotect
vegetation. These actions include restrictions on livestock grazing, modification of
gravel mining operations, and protection of riparian corridors, the riparian
vegetation would provide for both terestrial and riverine habitat while helping to
filter runoff for improved water quality entering the stream.

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

None selected.

Enhance Water Supplies:

None selected.

Increase Supply Predictability:

None selected

12/15/95
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Managing Water Quality:

Actions were chosen which prevent poor quality water from discharging into the
headwater streams.

Improving System Reliability:

None selected.

Preliminary Assessment:
This alternative is a combination of providing cleaner water at the headlands and
increasing habtat quality. This alternative should improve up-stream and ultimately in-
Delta water quality which would benefit, the ecosystem, diverters of Delta water, and
Delta recreationists. The main burden of this alternative would be on land owners in the
upper watersheds. The ecosystem, and especially the fish, would benefit from improved
water quality, especially reductions in toxic heavy metals from mine drainage

|
II
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II
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1
Detailed List of Actions Selected: Alternative #1WE

l ~" Restore: Bay-Delta Habitats:

Restore Upstream Habitats:

C9.2 - Restore and replenish spawning gravels (additional gravel in the stream bed will
reduce fined grained sediment erosion from the stream bed)

9.3 - Restore channel configurations (may help lessen stream bank erosion thus reducing
sediment load in streams)

9.4 - Restore shoreline habitat conditions (vegetation would help filter runoff before
entering stream)

9.5 - Modify gravel mining practices (also for erosion control and habitat protection)

11.1 - Restrict livestock grazing in riparian corridors

11.2 - Revegetate degraded riparian habitats

11.3 - Protect riparian lands through purchase/easements

11.4 - Restore flows to dewatered riparian habitats

Reduce Effects of Diversions:

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

Enhance Water Supplies:

Increase Supply Predictability:

Managing Water Quality:

C42.01 - Implement source control regulations for pollutants - max
C45.01 - Manage discharges from abandoned mines - max
C45.02 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:

12/15/95
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Preliminary Alternative WQ124

Group Title
Managing Watersheds and

Water Quality/Land Use Creating New Habitat

Improve water quality by managing upstream watersheds and create habitat by converting
lands currently used for economic purposes into habitat areas.

Key Actions

Delta Shallow Water Habitat - Create new areas of shallow water habitat in the Delta by
subjecting existing leveed lands to tidal action and restoring tidal action to existing diked
wetlands.

Delta and Upstream Habitats - Create a mosaic of habitat types upstream of the Delta at the
minimum level of implementation.

Watershed Management- Protect water quality by managing mine drainage and managing
land uses within upstream watersheds.

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

| Supporting Actions

New Delta Habitats - Create a mosaic of habitat types, including shallow water, riverine,
riparian, wetland, and terrestrial, in the Delta at the minimum level of implementation.

Natural Flood Protection - Enhance levee flood protection and create new habitat by
allowing rivers to meander, relocating levees to create floodways, and modifying floodways
to support wetland habitats.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.

|
Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core actions such as protecting existing shallow water habitat from erosion, restoring riverine
habitat on channel islands, enhancing existing riparian and wetland habitats, and improving

C.4LF£D Ba)~Delta Project December 22, 1995
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efforts to prevent further introduction of undesirable exotic species. In keeping with the
theme of this alternative, these habitat restoration efforts would be oriented toward those
actions providing both water quality and ecosystem benefits, and involve only the conversion
of land currently used for economic purposes into habitat areas.

Upstream Habitat- Support restoration of upstream habitats by implementing core actions
including restoring sites for riparian vegetation and improving fish passage at upstream
barriers. In keeping with the theme of this alternative, these habitat restoration efforts would
be oriented toward those actions providing both water quality and ecosystem benefits, and
would involve only the conversion of land currently used for economic purposes into habitat
areas.

Reduction in Diversion Effects - Reduce diversion effects by implementing core actions
such as installing fish screens, installing fish barriers, improving fish salvage operations, and
managing inflow and export using real-time monitoring and adaptive management.

Management of Anadromous Fish - Improve conditions for anadromous fish by improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish
harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Reduce reliance on Delta diversions and exports
by implementing core actions such as educating users about reclamation, conservation, water

and desalination and land and retirement to reducer cing, feasibility; encouraging fallowing
water demand.

Water Supply Enhancement - Implementing core-level actions, such as providing incentives
for conjunctive use, would support noncore watershed management actions.

Increasing Water Supply - Increase water supply by implementing core actions such as
facilitating water transfers, long-term planning for drought, establishing institutions for water
management, and coordinating land use and water supply planning.

Management of Water Quality - Support the key water quality actions by implementing
source control regulations for agricultural drainage, retiring lands with drainage problems,
and by other cost-effective management of urban, industrial, and mine discharges and runoff.
Actions keeping with the theme of watershed management would be implemented at a higher
level than actions outside the theme.

Improvement to System Reliability/Vulnerability - Actions in this alternative, such as
reconstruction of levees, to improve system reliability would be supplemented with core-
level implementation of actions such as managing the highest priority levees, modifying
agricultural practices to reduce subsidence, and establishing an emergency levee management
plan.

C,4LFED Bay-Delta Project December 22. 1995
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Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing core actions
plus noncore habitat restoration actions that address instream and Delta water quality,
creation of a variety of’habitats, and water quality improvements. However, because these
actions avoid restoration of existing habitat areas, they may not be sufficient to allow current
populations to recover or to prevent other species from becoming threatened or endangered.
Actions to restore and enhance existing habitats, improve instream flows andtemperatures
and reduce entrainment impacts are needed to provide greater ecosystem-quality benefits.

Supply - actions, beyond core actions, to supply or reliabilityWater No the increasethe of
water are included in this alternative. Therefore, the benefits of this alternative may not be
equitable, although all beneficial uses would receive cleaner water. Equity could be achieved
by .improving the quantity and reliability of the Delta water supply.

Water Quality - This action would make considerable progress in cleaning the water flowing
into upstream reservoirs, but would not address downstream water quality sources except at
the core level. Providing actions to address downstream water pollutant sources would
improve the effectiveness of this alternative in providing improved Delta water quality.

System Reliability - System reliability would be improved by core actions and noncore
actions to reconstruct levees, but oppommities to blend flood control with habitat creation
would be minimized by the restriction on conversion of economic land uses.

CALFED Bay-Delta Project December 22, 1995
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Title: Improve habitat and water quality primarily by watershed land use management by
converting existing land use. (Alternative #124)

Identification of Theme and Subtheme:
Theme: Improve habitat and water quality
Subtheme: by converting existing lands, manage watershed land use

Solution Overview:
This aIternative addresses CALFED’s Primary Objectives for water quality and ecosystem
quality. This alternative represents a combination of other alternatives: # 110 and # 111

on improving water quality through use management,whichfocus watershedland with
#115 which focuses on improving habitat by converting existing land use. Actions were
selected to benefit water quality and habitat. Specific actions for enhancing fish
populations are not included in this alternative because several other alternatives focus on
that issue alone, and it seems redundant to add those actions here. Furthermore, only
actions which convert existing land use were chosen in this alternative. Alternative # 123
addresses the same purposes evaluated in this alternative, without conversion of land uses.
Selected actions include management of land use in the upper watersheds, which could
apply to either management of existing land use practices, or management by converting
existing land uses. Therefore this alternative looks similar to #123. Like #123,
stakeholders who would be burdened by implementing the actions included in this
alternative, would be mainly the owners and users of land near the Delta headwaters.

Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream Habitats:

A number of actions were chosen to help control erosion and protect riparian
vegetation. These actions include restrictions on livestock grazing, modification of
gravel mining operations, and protection of riparian corridors. Riparian vegetation is
an important part of this alternative because it would provide for both terestrial and
dverine habitat while helping to filter runoff for improved water quality entering the
stream.

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Populations:

None selected.

12~2D5
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Reducing the Reliance on Delta Exports:

None selected.

Enhance Water Supplies:

An action was selected to manage land uses to protect water quality. Erosion and
sediment loading in the upper watersheds can be reduced by using best land use
management practices pertaining to logging, mining, and grazing, and importantly to
the design and maintenance of dirt roads and trails in the watershed.

Increase Supply Predictability:

None selected

Managing Water Quality:

Actions were chosen which prevent poor quality water from discharging into the
headwater streams.

Improving System Reliability:

None selected.

Preliminary Assessment:
This alternative, similar to #123, is a combination of providing cleaner water at the
headlands and increasing haibtat quality in the headlands. This alternative should improve
up-stream and ultimately in-Delta water quality, which would benefit the ecosystem,
diverters of Delta water, and Delta recreationists. The main burden of this alternative
would be on land owners and land users in thewatersheds. The andupper ecosystem,
delta diverters, would benefit from improved water quality, especially reductions in toxic
heavy metals from mine drainage.

Assessment of alternative relative to CALFED Solution Principles. Actions to be
implemented in this alternative are relatively affordable, however because this alternative
is focused on the upper watershed area, it is not equitable in solving either the water
quality or the habitat quality problems in the Delta. This alternative would be
implementable, but would not reduce other col~icts in the Delta. It is durable, but may
have some significant redirected impacts, depending on the level of implementation.

2/22/95
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Detailed List of Actions Selected: Alternative #124

Restore: Bay-Delta Habitats:

Restore Upstream l:Iabitats:

9.3 - Restore channel configurations (may help lessen stream bank erosion thus reducing
sediment load in streams)

9.4 - Restore shoreline habitat conditions (vegetation would help filter runoffbefore
entering stream)

9.5 - Modify gravel mining practices (also for erosion control and habitat protection)

11.1 - Restrict livestock grazing in riparian corridors

11.3 Protect riparian landsthroughpurchase/easements

11.4 - Restore flows to dewatered riparian habitats

12.2 - Reuse agricultural drainage water to create wetland habitats

12.3 - Reuse urban wastewater effluent to create wetlands

12.4 - Manage groundwater recharge for wetland habitat

Reduce Effects of Diversions:

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:

Enhance Water Supplies:

29.2 - Manage riparian zones to protect water quality

29.3 - Manage uses to protect water qualityland

Increase Supply Predictability:

Managing Water Quality:

C42.01 - Implement source control regulations for pollutants - max

C45.01 - Manage discharges from abandoned mines - max

12/22/95
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C45.02 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:

12/22/95
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Preliminary Alternative WQ125

Group Title
Managing Watersheds and Restoring

Water Quality/Land Use Existing and Creating New Habitat

Improve water quality by managing upstream watersheds and create habitat by balancing the
preservation and enhancement of existing habitats with the creation of new habitats through
the conversion of land currently used for economic purposed into habitat areas.

Key Actions

Delta Shallow Water Habitat - Create new areas of shallow water habitat in the Delta by
reconstructing levees, reconstructing riverbanks and shallow areas, restoring and preserving
channel islands, and subjecting existing leveed lands to tidal action.

Delta and Upstream Habitats - Create a variety of habitat types upstream of and in the Delta
by protecting, enhancing, and creating new instream, wetland, riparian, and terrestrial
habitats.

Watershed Management- Protect water quality by managing mine drainage and land uses
within watersheds.upstream

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

Supporting Actions

New Delta Habitats - Create a mosaic of habitat types, including shallow water, riverine,
riparian, wetland, and terrestrial, in the Delta at the minimum level of implementation.

Natural Flood Protection - Enhance levee flood protection and create new habitat by
allowing rivers to meander, relocating levees to create floodways, and modifying floodways
to support wetland habitats.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.
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Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core actions such as protecting existing shallow water habitat from erosion, restoring riverine
habitat on channel islands, enhancing existing riparian and wetland habitats, and improving
efforts to prevent further introduction of undesirable exotic species.

Upstream Habitat - Support restoration of upstream habitats by implementing core actions
including restoring sites for riparian vegetation and improving fish passage at upstream
barriers.

Reduction in Diversion Effects - Reduce diversion effects by implementing core actions
such as installing fish screens, installing fish barriers, improving fish salvage operations, and
managing inflow and export using real-time monitoring and adaptive management.

Management of Anadromous Fish. Improve anadromous fish management by improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish
harvest regulations and their enforcement.

Reductions in Diversion/Effort Reliance - Reduce reliance on Delta diversions and exports
by implementing core actions such as educating users about reclamation, conservation, water
pricing, and desalination feasibility; and encouraging land fallowing and retirement to reduce
water demand.

Supply - Support noncore management byWater Enhancement watershed actions
implementing core actions such as providing incentives for conjunctive use.

Increasing Water Supply - Increase water supply by implementing core actions such as
facilitating water transfers, long-term planning for droughts, establishing institutions for
water management, and coordination of land use and water supply planning.

Management of Water Quality - Support the key water quality actions by implementing
source control regulations for agricultural drainage; retiring lands with drainage problems;
and implementing other cost-effective management of urban, industrial, and mine discharges
and runoff. Actions keeping with the theme of watershed management would be
implemented at a higher level than actions outside the theme.

Improvement to System Reliability/Vulnerability - Actions in this alternative, such as
reconstruction of levees, to improve system reliability would be supplemented with core-
level implementation of actions such as managing the highest priority levees, modifying
agricultural practices to reduce subsidence, and establishing an emergency levee management
plan.

CALFED Bay-Delta Project December 22, 1995
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Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing actions to
restore existing habitats and create a mosaic of new habitats in both the Delta and upstream.
Other actions would improve instream and Delta water quality. This alternative would result
in considerable improvement in ecosystem health, but could be improved by adding actions
to increase instream flows for fish and for riparian vegetation and actions that reduce the
impacts of diversions.

Water Supply - No actions, beyond the core actions, to increase the supply or reliability of
water are included in this alternative. Therefore, the benefits of this alternativenot bemay
equitable, although all beneficial uses would receive cleaner water. Equity could be achieved
by improving the quantity and reliability of Delta water supply.

Water Quality - This action would make considerable progress in cleaning up water flowing
into upstream reservoirs, but would not address downstream water quality sources except at
the core level. Providing actions to address downstream water pollutant sources would
increase the effectiveness of this alternative in providing improved Delta water quality.

System Reliability - System reliability would be greatly improved by core actions and
noncore actions to reconstruct and maintain levees.

C,’ILFED Bay-Delta Project December 22. 1995
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.. :’) Title: Improve habitat and water quality primarily by watershed land use management by
.... using a balance between management ofexising land use and converting existing land use.

(Alternative #125)

Identification of Theme and Subtheme:
Theme: Improve habitat and water quality
Sub-theme: by converting or managing existing lands, manage watershed land use

Solution Overview:
This alternative addresses CALFED’s Primary Objectives for water quality and ecosystem
quality. This alternative represents a combination of other alternatives: # 110 and # 111
which focus on improving water quality through watershed land use management, with
#116 which focuses on improving habitat by a balance of managing or converting existing
land Actions selected to benefit water quality and habitat. Specific actions foruse. were

enhancing fish populations are not included in this alternative because several other
alternatives focus on that issue alone, and it seems redundant to add those actions here.
Alternative #123 and # 124 address the same purposes evaluated in this alternative,
without conversion and with only conversion of land uses, respectively. Selected actions
include management of land use in the upper watersheds, which could apply to either
management of existing land use practices, or management by converting existing land
uses, or both. Therefore this alternative looks similar to #123 and #124. Like #123 and
#124, stakeholders who would be burdened by implementing the actions included in this
alternative, would be mainly the owners and users of land near the Delta headwaters.

Actions Selected:

Restore: Bay-Delta Habitats:

None selected

Restore Upstream Habitats:

A number of" actions were chosen to help control erosion and protect riparian
These actions include restrictions livestock modificationvegetation. on grazing, of"

gravel mining operations, and protection of riparian corridors. Riparian vegetation is
an important part of this alternative because it would provide for both terestrial and
riverine habitat while helping to filter runoff for improved water quality entering the
stream. These actions could be implemented by converting some land uses while
managing other existing land uses.

Reduce Effects of Diversions:

None selected.

Enhancement of Anadromous Fish Popnlations:

2/22/95
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None selected.

Reducing the Reliance on Delta Exports:

None selected.

Enhance Water Supplies:

An action was selected to manage land uses to protect water quality. Erosion and
sediment loading in the upper watersheds can be reduced by using best land use
management practices pertaining to logging, mining, and grazing, and importantly to
the design and maintenance of dirt roads and trails in the watershed. These actions
could be implemented by converting some land uses while applying best management
practices to other existing land uses.

Supply Predictability:Increase

None selected

Managing Water Quality:

Actions were chosen which prevent poor quality water from discharging into the
headwater streams.

Improving System Reliability:

None selected.

Preliminary Assessment:
This alternative, similar to #123 and # 124, is a combination of providing cleaner water at
the headlands and increasing haibtat quality in the headlands. This alternative should
improve up-stream and ultimately in-Delta water quality, which would benefit the
ecosystem, diverters of Delta water, and Delta recreationists. The main burden of this
alternative would be on land owners and land users in the upper watersheds. The
ecosystem, and delta diverters, would benefit from improved water quality, especiallyl reductions in toxic and reductions in sediment in theheavymetals loading streams.

Assessment of alternative relative to CALFED Solution Principles. Actions to be
implemented in this alternative are relatively affordable, however because this alternative
is focused on the upper watershed area, it is not equitable in solving either the water
quality or the habitat quality problems in the Delta. This alternative would be
¯ implementable, but would not reduce other cot~icts in the Delta. It is durable, but may
have some sigTtificant redirected impacts, depending on the level of implementation.

II
12/22/95

B--003955
B-003955



|
Detailed List of Actions Selected: Alternative #125

Restore: Bay-Delta Habitats:

Restore Upstream Habitats:

9.3 - Restore channel configurations (may help lessen stream bank erosion thus reducing
sediment load in streams)

9.4 - Restore shoreline habitat conditions (vegetation would help filter runoff before
entering stream)

9.5 - Modify gravel mining practices (also for erosion control and habitat protection)

11.1 - Restrict livestock grazing in riparian corridors

11.3 - Protect riparian lands through purchase/easements

11.4 - Restore flows to dewatered riparian habitats

12.2 - Reuse agricultural drainage water to create wetland habitats

12.3 - Reuse urban wastewater effluent to create wetlands

12.4 - Manage groundwater recharge for wetland habitat

Reduce Effects of Diversions:

Enhancement of Anadromous Fish Populations:

Reducing the Reliance Deltaon Exports:

Enhance Water Supplies:

29.2 - Manage riparian zones to protect water quality

29.3 - Manage land uses to protect water quality

Increase Supply Predictability:

Managing Water Quality:

C42.01 - Implement source control regulations for pollutants - max

C45.01 - Manage discharges from abandoned mines - max

12/22/95
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C45.02 - Remediate abandoned mining sites discharging pollutants

Improving System Reliability:

12/22/95
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|
Preliminary Alternative WQ126

Group Title
Managing Discharges and

Water Quality/Land Use                        Restoring Existing Habitat

|
Improve water quality through the management of agricultural, municipal, industrial, and
mine discharges and create habitat by restoring and enhancing existing habitat areas.

Key Actions

Delta Shallow Water Habitat - Create new areas of shallow water habitat in the Delta by
reconstructing levees, riverbanks, and shallow water habitat areas and by restoring/preserving
channel islands.

Delta and Upstream Habitats - Restore a variety of Delta and upstream habitats by
protecting and enhancing existing aquatic, wetland, and riparian areas.

Reclamation - Reclaim agricultural, municipal, and industrial wastewater to be used for a
variety of applications and improve water quality by reducing wastewater discharges.

Levee Upgrades - Improve levees .around important economic land uses and restored
freshwater habitats.

Supporting Actions

Instreamflows - Complement habitat restoration with the acquisition of water for instream
flows, the management of reservoirs for flows and temperature, and the restoration of flows
to dewatered riparian areas. The restoration and replenishment of spawning gravel also
contributes to habitat enhancement.

Floodways- Enhance floodways to restore wetland habitat and to reduce stranding of fish.

Discharge Treatment- Manage agricultural, municipal, and industrial wastewater by treating
it through wetlands.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.
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Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core-level actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and
improving efforts to prevent further introduction of undesirable exotic species. In keeping
with the theme of this alternative, these habitat restoration efforts would be oriented to avoid
.the conversion of existing economic land uses.

Upstream Habitat Restoration - Support restoration of upstream habitats by implementing
core actions at higher implementation levels, including managing flows and temperatures and
restoring spawning gravels in upstream anadromous fish habitats. Other core actions would
be implemented at core levels, including restoring sites for riparian vegetation and improving
fish passage at upstream barriers. In keeping with the theme of this alternative, these habitat
restoration efforts would be oriented to avoid the conversion of existing economic land uses.

Reduction in Diversion Effects - Reduce diversion effects by implementing core-level
actions such as installing fish screens, installing fish barriers, improving fish salvage
operations, and managing inflow and export using real-time monitoring and adaptive
management.

Management of Anadromous Fish - Improve conditions for anadromous fish by
implementing core-level actions such as improving hatchery operations, reducing hatchery
effects on wild populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Reduce reliance on diversions/exports by
implementing core-level actions such as educating users about reclamation, conservation,
water pricing, and desalination feasibility; and encouraging land fallowing and retirement to
reduce water demand.

Water Supply Enhancement - Enhance available water supplies by implementing core-level
actions such as providing incentives for conjunctive use.

Increasing Water Supply Predictability - Improve supply predictability by implementing
core-level actions such as improving the ability to implement water transfers, long-term
planning for drought, establishing institutions for water management, and coordinating land
use and water supply planning.

Management of Water Quality - Improve water quality by implementing key water quality
actions and supplementing these with core-level actions to manage Delta water quality.
These core actions include implementing source control regulations for agricultural drainage;
retiring lands with drainage problems; and other cost-effective actions to manage urban,
industrial, and mine discharges and runoff. Core actions keeping with the theme of discharge
management would be implemented at a higher level than actions outside the theme.

: ~ CALFED Bay.Delta Project December 22, 1995
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Improvement to System Reliability/Vulnerability - Supplement key actions in this
alternative, such as reconstruction of levees, to improve system reliability by implementing
core-level actions such as managing the highest priority levees, modifying agricultural
practices to reduce subsidence, and establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing core actions
plus noncore habitat restoration actions involving the protection and enhancement of existing
habitats. Noncore actions address instream flows, improvements to a variety of habitats, and
water quality improvements. However, because the extent of these actions is limited to
existing habitat areas, it may not be sufficient to allow current populations to recover or to

other species from becoming threatened or endangered. Actions to create additionalprevent
habitat, to further improve instream flows and temperatures, and to reduce entrainment
impacts are needed to provide greater ecosystem-quality benefits.

Water Supply - Few actions, beyond the core actions, to increase the supply or reliability of
water are included in this alternative. Therefore, the benefits of this altemative may not be
equitable, although all beneficial uses would receive cleaner water. Equity could be achieved
by improving the quantity and reliability of the Delta water supply.

Water water is the main focus of this alternative. The benefitsQuality Improving quality
of improved water quality would be shared in all beneficial uses, but the costs would be
borne mainly by agricultural and urban users.

System Reliability - System reliability would be improved by core and noncore actions to
reconstruct levees. This alternative would provide a high degree of improvement to system
reliability but opportunities to blend flood control with habitat creation would be minimized

. by restrictions on land used for economic purposes.
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Detailed List of Actions (Alternative 126)

Because this alternative is limited to protecting and enhancing existing habitat, core habitat
actions are at above core levels of implementation. However, because water qualityincluced
improvements can be achieved through a variety of methods, the core water quality improvements
are not implemented above the core level.

Restore Bay-Delta Habitat

1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.2 -Restore/preserve channel islands - above core level
2.4 -Modify construction practices to include riverine elements
3.1 -Improve and protect degraded riparian habitats
3.4 -Modify levee maintenance practices
3.5 -Protect existing riparian habitat
4.1 -Enhance existing wetlands
4.4 -Protect existing wetland habitat
5.1 -Protect existing upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances
50 -Integrated Habitat Management Programs - above core level

-Restore floodways as corridors6.4 habitat
7.1 -Remove or reduce nuisance species in key habitats
7.4 -Inspect for invasions ofnuisance species
7.5 -Modify habitat to favor native species
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.3 -Implement terrestrial predator control programs
8.4 -Increase sources and availability of wildlife forage

Restore Upstream Habitat
9.1 -Manage flows and temperatures in upstream habitats - above core level
9.2 -Restore and replenish spawning gravels - above core level
9.4 -Restore shoreline habitat conditions -,_~ ’.:vd - ~k,.,-,. ,~ ~,,~,.~ o~ ~ ,~.,÷ ~ ~
I~ ~. ~!’~ ..i .’~:~ .......I

9.6 -Improve floodway drainage to reduce fish stranding
10.1 -Modify passage at upstream dams/other barriers
10.2 -Modify natural barriers to improve passage
11.2 habitatsdegradedriparian
11.3 -Protect riparian lands through purchase/easements
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats
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12.4 -Manage groundwater recharge for wetland habitat

Reduce Effects of Diversions
17.1 -Acquire water for refuge habitat use (to make up for reduced agricultural drainage water)
17.? -Acquire water for instream flows (to make up for reduced agricultural drainage water)

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports
26.1 -Recharge groundwater with reclaimed water
26.2 -Use reclaimed water for agricultural irrigation (to provide farmers with a cleaner source

of water and require less cleanup)
26.3 -reclaim saline agricultural drainage water - residual brine not discharged to surface

waters
26.4 -Recycle and treat water for potable reuse (from agricultural source/from M&I source)
26.5 Use reclaimed water for and industrialnon-potablemunicipal uses (from agricultural

source/from M&I source)
26.6 - Use reclaimed water to repel salinity intrusion (to repel salinity in groundwater)

Enhance Water Supplies
29.1 -Manage vegetation cover to increase yield
36.1 -Relocate Delta export pumps from key habitats
36.4 -Relocate upstream diversions from key habitats

Increase Supply Predictability
39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.

Managing Water Quality
42.02 - Implement pollutant-load limits in San Joaquin River (from agricultural, municipal, and

industrial sources)
42.04 - Modify cropping and irrigation practices - min (should include financial assistance)
42.05 - Export agricultural drainage to other watersheds -max
42.10 - Treat drainage to reduce pollutants
43.2 - Treat discharges to remove problem constituents

- to treat wastewater (for agriculture or M&I, to reduce43 Constructwetlands effluent
volumes, could be more than 10%)

43.6 - Retain and manage urban wastewater and industrial discharges
44.4 -Remove contaminated sediments in critical habitat

Improving System Reliability
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Detailed List of Actions (Alternative 126)

Restore Bay-Delta Babitat

~. - " " o "~m~
1.4 -~econstmct levees to include shallow water habitat
] .5 -:Fill deep water to produce shallow habitat
2. l -~econstmct river ba~s and shallow ~eas

~ -~odi~constmc~~ " " " ~
-hnprow p~’~d riparianand h~bita~

" " ~ abitat

~-P= uteri c~stiag wctlan~ habitat
5.1 -Protect existing upland habitat
5.3 -Prese~e the habitat values of agricultural land uses
5.4 -Cle~-up sites containing toxic substances

6.4 -~estore floodways as habitat corridors
7.1 -~emove or reduce nuisance species in key habitats

.. 7 I *-~mprave border in*pentino pr~
7.4 -Inspect for invasions of nuisance species
7.5 -Modi~ habitat to favor native species
8. I -Manage crops.for wate~owl forage production
8.2 -Improve management of public waterfowl areas
8.3 - Implement te~estrial predator control programs
8.4 -Increase sources and availability of wildlife forage

Restore Upstream Habitat

~~ t~rnp~raturc3 :n .... * .... ~:
~-~~awnin~ ~rave!s

9.5 *-Modi~ gravel mining practices~
9.6 -Improve floodway drainage to reduce fish stranding
~~,,j passage ~t upbh cam d~mdo~her ba~iers ~

-Modi~ nat~,r~l b~iers to improve passag~

11.3 -Prote~ riparian lands through purchase/easements
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modi~ floodways to suppo~ wetland habitats
12.4 -Manage groundwater recharge for wetland habitat
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Reduce Effects of Diversions

17.1 - Acquire water for refuge habitat use (to make up for reduced agricultural drainage water)

17.? - Acquire water for instream flows (to make up for reduced agricultural drainage water)

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports

c~,,~a :--~,,a~ n .... ;~1 ~d~tanee) Retained at the core levelredt~¢igg water usage .......~ ........some ............... ..

~se mummpal and indu~wa~er conse~minn ~etai~ed ~t the core level. -

26.1 - Recharge groundwater with reclaimed water

26.2 - Use reclaimed water for agricultural irrigation (to provide Nrmers with a cleaner source of
water and require less cleanup)

26.3 - reclaim saline agricultural drainage water - residual brine not discharged to surface waters

26.4 - Recycle and treat water for potable reuse (from agricultural source/from M&I source)

26.5 - Use reclaimed water for non-potable municipal and industrial uses (from agricultural
sourcfffrom M&I source)

26.6 - Use reclaimed water to repel salinity intrusion (to repel salinity in groundwater)

._ - ............. ,,~ um~.~ u~ uub.t p~riods

~27.2 ~ .... 1.~ ;-~anf;v~ for land~progrzm~

Enhance Water Supplies

29.1 -Manage vegetation cover to increase yield
36.1 -Relocate Delta expo~ pumps from key habitats
36.4 -Relocate upstream diversions from key habitats

Increase Supply Predictability

39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.
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Managing Water Quality

C~4201 - Irnplemem ~inns fnr poll,,ta~S-

42.02 - Implement pollutant-load limits in San Joaquin ~ver (from agricultural, municipal, and
industrial sources)

42.04 - Modi~ cropping i~igation practices -(should assistance)and miD includefinancial

42.05 - Expo~ agricultural drainage to other watersheds -max

 2.07 ’

C~ OR Man~g~ ~igatien tafiwater *~ ~.a .......

42.10 - Treat drainage to reduce pollutants

43.2 - Treat discharges to remove problem constituents

43.3 - Construct wetlands to treat wastewater effluent (for agriculture or M&I, to reduce
volumes, could be more than 10%)

43.6 - Retain and manage urban wastewater and industrial discharges

44.4 -K~move contaminated sediments in critical habitat

I Improving System Reliability

I
I
I
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Prel~ Alternative W~ 26

Title
S~ouD Managing Discharges and
Water Quality/Land Use Restoring Existing Habitat

Improve water quality through the management of both agricultural, municipal, industrial, and mine
discharges and create habitat by restoring and enhancing existing habitat areas.

Key Actions

Delta Sha[[o~Water Habitat - create new areas of shallow water habitat in the Delta by reconstructing
levees, reconstructing river banks and shallow areas, and by restoring/preserving channel islands.

~elta and Upstream Habitats - restore a variety of Delta and upstream habitats by protecting and enhancing
existing wetland, riparian, and wetland areas.

Reclamation - reclaim agricultural, municipal, and industrial wastewater to be used for a variety of uses,
to improve water quality by reducing wastewater discharges.

Levee Upgrades - improve levees around imgortant economic land uses and restored freshwater habitats.

Supporting Actions

Instrea~ flo~s - habitat restoration is complemented with the acquisition of water for instream flows,
the management of reservoirs for flows and temperature, and the restoration of flows to dewatered
riparian areas. The restoration and replenishment of spawning gravels also contributes to habitat
enhancement.

Flo~x]ways - ftoodways are enhanced to restore wetland habitat and to reduce fish stranding.

Discharge Treat,~nt - manage agricultural, municipal, and industrial wastewater through treatment via
wetlands.

Fund Mine Cleanup - give urban areas flexibility to fund high-priority mine cleanup.

Core Actions
Bay-Delta Habitat Restoration-Restoration of Say-Delta habitats would be supported by core-level
implementation of actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and improving
efforts to prevent further introduction of undesirable exotic species. In keeping with the theme of
this alternative, these habitat restoration efforts would be oriented to avoid the conversion of
existing economic land uses.

Upstream Habitat Restoration-Restoration of upstream habitats would be supported by implementation of
core actions at higher i~lementation levels, including managing flows and temperatures and restoring
spawning gravels in upstream anadromous fish habitats. Other core actions would be implemented at core
{eve[s, including restoring sites for riparian vegetation, and improving fish passage at upstream
barriers.__ In keeping with the theme of this alternative, these habitat restoration efforts would be
oriented to avoid the conversion of existing economic land uses.

Reduction in Diwersio~Effects-4)iversion effects would be reduced by implementing core-level actions
such as installing fish screens, installing fish barriers, improving "fish salvage operations, and
managing inflow and export using real-time monitoring and adaptive management.

Management of Anadromo~s Fish-Core-level implementation of actions such as improving hatchery
operations, reducing hatchery effects on wild populations, and improving fish harvest regulations and
their enforcement would improve conditions for anadre~ous fish.

Reductions in Diwersion/Export Reliance-This alternative would be supported by core-level implementation
of actions such as educating users about reclamation, conservation, water pricing and desalination
feasibility, as well as encouraging Land fal[owing and retirement to reduce water demand.

Water Supply Enhancement-Core-level implementation of actions such as incentives for conjunctive use
would enhance available water supplies.
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Prel~h~%ry Alternative ~ 26

Increasing Water SulAD[Y Predictab~lity--This alternative would rely on the core-level implementation of
actions such as improving the ability to i,~)lement water° transfers, long-term drought planning,
institutions for water management, and coordination of land use and water supply planning.

Management of Water Quality--This alternative would support the key water quality actions with core-level
implmentation of actions to manage Delta water quality such as implementing source control regulations
for agricultural drainage, retiring lands with drainage problems, and other cost-effective management of
urban, industrial, and mine discharges and runoff. Actions keeping with the theme of discharge
management would be implemented at a higher level than actions outside the theme.

Improvement to System Retiabi[ity/Vu[nerabi[ity-Actions in this alternative to improve system
reliability, such as reconstruction of levees, would be supplemented with core-level implementation of
actions such as managing the highest priority levees, modifying agricultural practices to reduce
subsidence, and establishing an emergency levee management plan.

Prelimin~r~ Assessment

Ecosystem eua[it~-Ecosystem quality would be addressed by implementing core actions plus non-core
habitat restoration actions involving the protection and enhancement of existing habitats. Non-core
actions address instream flows, improvements to a variety of habitats, and water quality improvements.
However, because the extent of these actions is limited to existing habitat areas, it probably would not
be sufficient to allow current populations to recover, or to prevent other species from becoming
threatened or endangered. Actions to further improve instream flows and temperatures and to reduce
entrainment impacts are needed to provide better ecosystem quality benefits.

Water Su99[y-Few actions to increase the supply or reliability of water, beyond the core actions, are
included in this alternative. The benefits of this alternative are, therefore, probabl~ not equitable,
although all beneficial uses would receive cleaner water. Equity could be achieve by improving the
reliability of Delta water supply.

Water Quality~ater quality in the Delta and upstream would be considerably improved under this
alternative, as water quality is one of the focuses of this alternative. The benefits of improved water
quality would be shared by all beneficial uses, but the costs would be borne mainly by agricultural and

system Reliability-System reliability would be improved by 6ore actions and non-core actions to
reconstruct levees. This alternative would provide a high degree of improvement to system reliability,
but opportunities to blend levee reconstruction with habitat creation would be minimized by the
restriction on conversion of economic land uses.

|

AL~I26.Z18 2 December 18, 1995

B--003967
B-003967



~ [] Because this alternative is limited to protecting and enhancing existing habitat, core habitat actions are
included at above core Levels of implementation. However, because water quality improvements can be achieved
through a variety of methods, the core water quality improvements are not implemented above the core level.

Restore Bay-Delta Habitat

1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.2 -Restore/preserve channel islands - above core Level
2.4 -Modify construction practices to include riverine elements
3.1 -Improve and protect degraded ri,parian habitats
3.4 -Modify levee maintenance practices
3.5 -Protect existing riparian habitat.
4.1 -Enhance existing wetlands
4.4 -Protect existing wetland habitat
5.1 -Protect existing upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances - without converting eco~omic [and uses.
50 -Integrated Habitat Management Programs - above core level - without converting eco~omic,land uses
6.4 -Restore floodways as habitat corridors
7.1 -Remove or reduce nuisance species in key habitats - without converting economic land uses
7.4 -Inspect for invasions of nuisance species
7.5 -Modify habitat to favor native species
8.1 -Manage crops for waterfow! forage production
8.2 -improve management of public waterfowl areas
8,3 -implement terrestrial predator control programs
8.4 -increase sources and availability of wildlife forage - without converting ecor~mic [and uses

Restore Upstream Habitat
9,1 -Manage flows and temperatures in upstream habitats - above core level
9.2 -Restore and replenish spawning gravels - above core level
9.4 -Restore shoreline habitat conditions - without converting econo~ic Land uses
9.6 -Improve floodway drainage to reduce fish stranding
10.1 -Modify passage at upstream dams/other barriers - above core level
10.2 -Modify natural barriers to improve passage - above core level
11.2 -Revegetate degraded riparian habitats - without converting eco~omic Land uses
11.3 -Protect riparian lands through purchase/easements - without converting econ~,nic rand uses
11.4 -Restore flows to dewatered riparian habitats
12.1 -Modify floodways to support wetland habitats - without converting ec(x,,o~ic land uses
12.4 -Manage groundwater recharge for wetland habitat - without converting ecoc~omic land uses

Reduce Effects of Diversions
17.1    -Acquire water for refuge habitat use (to make up for reduced agricultural drainage water)
17.?     -Acquire water for instream flows (to make up for reduced agricultural drainage water)

Enhancement of Anadro~)us Fish Populations

Reducing the Retiance on Detta Exports
26.1     -Recharge groundwater with reclaimed water
26.2    -Use reclaimed water for agricultural irrigation (to provide farmers with a cleaner source of
water and require less cleanup)
26.3    -reclaim saline agricultural drainage water - residual brine not discharged to surface waters
26.4     -Recycle and treat water for potable reuse (from agricultural source/from M&I source)
26.5 - Use reclaimed water for non-potable municipal and industrial uses (from agricultural
source/from M&I source)
26.6 - Use reclaimed water to repel salinity intrusion (to repel salinity in groundwater)

Enhance Water Supplies
29.1 -Manage vegetation cover to increase yield - without converting eco~mic Land uses
36.1 -Relocate Delta export pumps from key habitats
36.4 -Relocate upstream diversions from key habitats

Increase Supply Predictability
39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.

Managing Water QuaLity
42.02 - Implement pollutant-load limits in San Joaquin River (from agricultural, municipal, and
industrial sources)
42.~4 - Modify cropping and irrigation practices - min (should include financial assistance)
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,Preliminary Alternative W~ 26

42.05 - Export agricultural drainage to other watersheds -max
42.10 - Treat drainage to reduce pollutants
43.2 - Treat discharges to remove problem constituents
43.3 - Construct wetlands to treat wastewater effluent (for agriculture or M&I, to reduce
volumes, could be more than 10%)
43.6 - Retain and manage urban wastewater and industrial discharges
44.4 -Ren~)ve contaminated Sediments in critical habitat                                        i

Improving System Reliability

47.1 - Reconstruct levees to higher design standards (to protect economic land uses and freshwater habitat)
47.2 - Reconstruct levees to higher seismic standards
47.3 - Relocate levees to more stable sites
48.1 - Maintain/reconstruct levees around infrastructure.

|
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Preliminary Alternative 126
(Land Use/Habitat and Water Quality Group)

TrrLE: Improve Water Quality by Managing Discharges and Create Habitat
by Preserving and Enhancing Existing Habitat Areas

SOLUTION OVERVIEW

Theme. This alternative is designed to improve water quality through the management of
both agricultural, municipal, industrial, and mine discharges. This would be accomplished through
the treatment of discharges, the reclamation and reuse of discharges, and through agricultural best
management practices. In addition, the quality of existing Bay-Delta and upstream habitat would
be enhanced.

Key Actions. The unique character of this alternative is represented by these features:

the combination of treatment, reclamation, and modification of land use
practices to improve water quality

Reconstruct levees to include shallow water habitat

ACTIONS SELECTED FOR THE ALTERNATIVE

Bay-Delta Habitat Restoration. Restoration of Bay-Delta habitats would rely on core
actions, such as protecting existing shallow water habitat from erosion,, and restoring flows to
dewatered habitats. Core habitat actions the conversion of economic landriparian not involving
uses are implemented above the core level, and non-core actions such as reconstructing levees to

i include shallow water habitat and restoring floodways as habitat corridors (where not serving
¯ economic land uses) are included.

Upstream Habitat Restoration. This alternative includes core actions, that may involve
conversion of economic land uses, such as restoring high-priority sites for riparian vegetation and
restricting grazing in high-priority riparian corridors are implemented at the core level. Core

I actions not involving conversion of economic uses, such as managing flows and temperatures in
upstream habitats and restoring and replenishing spawning gravels are included above the core
level of implementation. These actions are supplemented by non-core actions not involving the

Ill
conversion of economic land uses, such as improving floodway drainage, to reduce fish stranding,
and protecting riparian lands through easements.

Reduction in Diversion Effects. In addition to core actions, this alternative would
include the purchase of water for refuges and instream flows to replace the water lost due to the
actions in this alternative to reduce agricultural drainage.
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Management of Anadromous Fish. This alternative would rely on core actions to
benefit the management ofanadromous fish include improvements to fish hatchery operations and
improvements in the management and enforcement of commercial and recreational fish harvesting.
Actions beyond the core actions were not included.

Reduction in Diversion/Export Reliance. The core actions included in this alternative
include increasing agricultural, municipal and industrial water conservation, and programs for
temporary land fallowing and permanent land retirement. In addition, non-core actions to use
reclaimed agricultural, municipal and industrial wastewater for irrigation, potable and non-potable
urban uses, and to repel salinity intrusion are included.

Water Supply Enhancement, In addition to such core actions as managing watersheds
to protect water quality, and implementing conjunctive use programs, this alternative includes
non-core actions such as managing vegetation in watersheds to increase yield, and relocating
diversions from habitats.key

Increasing Water Supply Predictability. In addition to core actions such as programs
to facilitate water transfers and long-term water planning, this alternative includes an action to
allow urban districts to fund mine cleanup in lieu of further cleanup of urban discharges.

Management, of Water Quality. This alternative includes core actions to improve Delta
water quality. In addition, actions to control agricultural, municipal, industrial and mine
drainage, such as implementing pollutant-load limits on the San Joaquin River, modifying land use
and cropping practices, and using wetlands to treat wastewater are included.

Improvement to System Reliability/Vulnerability, This alternative would rely on core
actions to improve system reliability, such as managing the highest priority levees, modifying
agricultural practices to reduce subsidence in the most cost effective sites, and establishing an
emergency levee management plan. Actions beyond the core actions were not included.

PRELIMINARY ASSESSMENT

Ecosystem Quality. Ecosystem quality would be addressed by implementing core actions
plus habitat restoration actions not involving the conversion of economic land uses. Non-core
actions address instream flows, fish entrainment, improvements to a variety of habitats, and water
quality improvement. However, because the extent of these actions is somewhat limited, it may
not be sufficient to allow current populations to recover, or to prevent other species from
becoming threatened or endangered.

Water Snpply. Few actions to increase the supply or reliability of water, beyond the core
actions, are included in this alternative. The benefits of this alternative are probably not equitable,
although all beneficial uses would receive cleaner water.
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Water Quality. Water quality in the Delta and upstream would be considerably improved
under this alternative, as water quality is one of the focuses of this alternative. The benefits of
improved water quality would be shared by all beneficial uses, but the costs would be borne
mainly by agricultural and urban users.

Reliability of Delta Functions. System reliability would be improved only to the core
level of implementation. This alternative, therefore, may not achieve equity with regard to this
program objective.
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Preliminary Alternative WQ127

Group Title
Managing Discharges and

Water Quality/Land Use Creating New Habitat

Improve water quality by managing discharges and create habitat by converting land used for
economic purposed into habitat areas.

Key Actions

New Shallow Water Habitat Areas - Create new areas of shallow water habitat in the Delta
by subjecting existing leveed lands to tidal action and restoring tidal action to existing diked
wetlands.

New Upstream Habitats - Create a mosaic of habitat types upstream of the Delta at the
minimum level of implementation.

Reclamation - Reclaim agricultural, municipal, and industrial wastewater to be used for a
variety of applications and improve water quality by reducing wastewater discharges.

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

Supporting Actions

New Delta Habitats - Create a mosaic of habitat types in the Delta, including shallow water,
riverine, riparian, wetland, and terrestrial, at the minimum level of implementation.

Natural Flood Protection - Enhance levee flood protection and create new habitat by
allowing rivers to meander, relocating levees to create floodways, and modifying floodways
to support wetland habitats.

Discharge Treatment - Manage agricultural, municipal, and industrial wastewater by treating
it through wetlands.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.

CALFED Bak~Delta Project December 22, 1995
Preliminary Alternative Descriptions 27
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Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core-level actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and
improving efforts to prevent further introduction of undesirable exotic species. In keeping
with the theme of this alternative, these habitat restoration efforts would be oriented toward
the conversion of land uses to habitat areas..

Upstream Habitat Restoration - Support restoration of upstream habitats by implementing
core-level actions, such as managing flows and temperatures and restoring spawning gravel
in upstream anadromous fish habitats, restoring sites for riparian vegetation, and improving
fish passage at upstream barriers, in high priority areas. In keeping with the theme of this
alternative, these habitat restoration efforts would be oriented toward the conversion of land
uses to habitat areas.

Reduction in Diversion Effects - Reduce diversion effects by implementing core-level
actions such as installing fish screens, installing fish barriers, improving fish salvage
operations, and managing inflow and export using real-time monitoring and adaptive
management.

Management of Anadromous Fish Improve conditions for anadromous fish by
implementing core-level actions such as improving hatchery operations, reducing hatchery
effects on wild populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Reduce reliance on diversions/exports by
implementing core-level actions such as educating users about reclamation, conservation,
water pricing, and desalination feasibility; and encouraging land fallowing and retirement to
reduce water demand.

Water Supply Enhancement - Enhance available water supplies by implementing core-level
actions such as providing incentives for conjunctive use.

Increasing Water Supply Predictability - Improve supply predictability by implementing
core-level actions such as improving the ability to implement water transfers, long-term
planning for drought, establishing institutions for water management, and coordinating land
use and water supply planning.

Management of Water Quality - Improve water quality by implementing key water quality
actions and core-level actions, such as implementing source control regulations for
agricultural drainage and retiring lands with drainage problems, to manage Delta water
quality and implementing other cost-effective actions to manage urban, industrial, and mine
discharges and nmoff. Actions keeping with the theme of discharge management would be
implemented at a higher level than actions outside the theme.

CALFED BaA~Delta Project December 22. 1995
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Improvement to System Reliability/Vulnerability - Supplement key actions in this
altemative, such as reconstruction of levees, to improve system reliability by implementing
core-level actions such as managing the highest priority levees, modifying agricultural
practices to reduce subsidence, and establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by implementing core actions
plus habitat restoration involving only the conversion of economic land uses. Noncore
actions address instream flows, fish entrainment, improvements to a variety of habitats, and
water quality improvement. However, because the extent of these actions is somewhat
limited, it may not be sufficient to allow current populations to recover or to prevent other
species from becoming threatened or endangered. Actions to restore existing habitats,
improve instream flows, and further reduce entrainment impacts are needed to provide
greater ecosystem-quality benefits.

Water Supply - No actions, beyond the core actions, to increase the supply or reliability of
water are included in this alternative. Therefore, the benefits of this alternative may not be

all beneficial would receive cleaner water, could be achievedequitable,although uses Equity
.by improving the quantity and reliability of the Delta water supply.

~Vater water is the main focus of this alternative. The benefitsQuality Improving quality
of improved water quality would be shared in all beneficial uses, but the costs would be
borne mainly by agricultural and urban users.

System Reliability - System reliability would be improved by core actions, by natural flood
protection actions, and by actions to improve the stability of levees.

I CALFED ~Bay-Delta Project December 22. 1995
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,|
I Preliminary Alternative WQ 27

Detailed List of Actions
All actions implemented at the minimum level, since a variety of actions are included.

Restore Bay-Delta ltabitat

1. I -Convert existing leveed lands to tidal actioni 1.3 -Restore tidal action diked wetlandsto existing
2.3 -Restore natural channel configurations
3.2 -Establish new areas of riparian habitati 3.3 -Reestablish historicriparianareas
4.2 -Expand wetland acquisition programs
4.3 -Convert agricultural lands to wetlands

~l 5.2 -Establish upland habitat
1 5.4 -Clean-up sites containing toxic substances - by converting existing economic uses

50 -Integrated Habitat Management Programs - for areas with existing economic uses
1 6.1 -Relocate levees to widenfloodways
1 6.2 -Allow river channels to meander

¯ ~1~ 6.3 -Acquire Delta islands as overflow areas
6.4 -Restore floodways as habitat corridors
7.1 -Remove or reduce nuisance species in key habitats - by converting existing economic uses

~ 7.2 -Improve regulation of ballast-water releases
7.3 -Improve border inspection practices
7.4 -Inspect for invasions of nuisance species

i 7.5 -Modify habitat to favor native species
8.4 -Increase sources and availability of wildlife forage - by converting existing economic uses

i Restore Upstream Habitat

9.3 -Restore channel configurations

i 9.4 -Restore shoreline habitat conditions - by converting existing economic uses
10.1 -Modify passage at upstream dams/other barriers
10.2 -Modify natural barriers to improve passage

I 11.1 -Restrict livestock grazing in riparian corridors/,
11.2 -Revegetate degraded riparian habitats - w.ithotit’(converting existing economic uses
11.3 -Protect riparian lands through purchase/easements - by converting existing economic uses

~11 12.1 -Modify floodways to support wetland habitats - by converting existing economic uses
12.2 -Reuse agricultural drainage to create wetlands - by converting existing economic uses
12.3 -Reuse urban wastewater effluent to create wetlands

i 1 2.4 -Manage groundwater recharge for wetland habitat - by converting existing economic uses

Reduce Effects of Diversions

17.1 - Acquire water for refuge habitat use (to make up for reduced agricultural drainage water)

II
17.? - Acquire water for instream flows (to make up for reduced agricultural drainage water)
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Preliminary Alternative WQ 27

Enhancement of Anadromous Fish Populations

Reducing the Reliance on Delta Exports

26.1 - Recharge groundwater with reclaimed water
26.2 - Use reclaimed water for agricultural irrigation (to provide farmers with a cleaner source of

water and require less cleanup)
26.3 - reclaim saline agricultural drainage water - residual brine not discharged to surface waters
26.4 - Recycle. and treat water for potable reuse (from agricultural source/from M&I source)
26.5 - Use reclaimed water for non-potable municipal and industrial uses (from agricultural

source/from M&I source)
26.6 - Use reclaimed water to repel salinity intrusion (to repel salinity in groundwater)
27.1 - Encourage land fallowing during drought periods
27.2 - Develop incentive programs for land retirement
27.3 - Purchase lands or easements

Enhance Water Supplies

29.1 -Manage vegetation cover to increase yield - by converting existing economic uses

Increase Supply Predictability

39.18 - Allow urban districts to fund mine cleanup in lieu of urban cleanup.
39.21 - Enforce wastewater discharge requirements (for agricultural drainage water)

Managing Water Quality

42.02 - Implement pollutant-load limits in San Joaquin River (from agricultural, municipal, and
industrial sources)

42.04 - Modify cropping and irrigation practices - min (should include financial assistance)
42.05 - Export agricultural drainage to other watersheds -max
42. I0 - Treat drainage to reduce pollutants
43.2 - Treat discharges to remove problem constituents
43.3 Construct wetlands to treat wastewater effluent (for agriculture M&I, to reduce volumes,or

could be more than 10%)
43.6 - Retain and manage urban wastewater and industrial discharges

Improving System Reliability

47.1 - Reconstruct levees to higher design standards (to protect economic land uses and freshwater
habitat)

47.2 - Reconstruct levees to higher seismic standards
47.3 - Relocate levees to more stable sites
48.1 - Maintain/reconstruct levees around infrastructure
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Preliminary Alternative WQ 128

Group Title
Managing Discharges, Restoring

Water Quality/Land Use Existing and Creating New Habitat

Improve water quality by managing discharges and create habitat by balancing the
preservation and enhancement of existing habitats with the creation of new habitats by
converting land used for economic purposes.

Key Actions

Delta Shallow Water Habitat - Create new areas of shallow water habitat in the Delta by
reconstructing levees, reconstructing riverbanks and shallow water habitat areas,
restoring/preserving channel islands, and subjecting existing leveed lands to tidal action.

Delta and Upstream Habitats - Create a variety of habitat types upstream of and in the Delta
by protecting, enhancing, and creating new instream, wetland, riparian, and terrestrial
habitats.

Reclamation - Reclaim agricultural, municipal, and industrial wastewater to be used for a
variety applications improve water quality by reducing wastewater discharges.of and

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

Supporting Actions

Instreamflows - Complement habitat restoration with the acquisition of water for instream
flows, the management of reservoirs for flows and temperature, and the restoration of flows
to dewatered riparian areas.

Natural Flood Protection - Enhance levee flood protection and create new habitat by
allowing rivers to meander, relocating levees to create floodways, and modifying floodways
to support wetlands and reduce stranding of fish.

Discharge Treatment - Manage agricultural, municipal, and industrial wastewater by treating
it through wetlands.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.

CALFED Bay-Delta Project December 22, 1995
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Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core-level actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and
improving efforts to prevent further introduction of undesirable exotic species.

Upstream Habitat Restoration - Support restoration of upstream habitats by implementing
core-level actions, such as managing flows and temperatures and restoring spawning gravel
in upstream anadromous fish habitats, restoring sites for riparian vegetation, and improving
fish at upstream barriers, in high-priority areas.passage

Reduction in Diversion Effects - Reduce diversion effects by implementing core-level
actions such as installing fish screens, installing fish barriers, improving fish salvage
operations, and managing inflow and export using real-time monitoring and adaptive
management.

Management of Anadromous Fish - Improve conditions for anadromous fish by
implementing core-level actions such as improving hatchery operations, reducing hatchery
effects on wild populations, restoring and replenishing spawning gravel, and improving fish
harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Reduce reliance on diversions/exports by
implementing core-level actions such as educating users about reclamation, conservation,
water pricing and desalination feasibility, and encouraging land fallowing and retirement to
reduce water demand.

Water Supply Enhancement- Enhance available water supplies by implementing core-level
actions such as providing incentives for conjunctive use.

Increasing Water Supply Predictability - Improve supply predictability by implementing
core-level actions such as improving the ability to implement water transfers, long-term
planning for drought, establishing institutions for water management, and coordinating land
use and kvater supply planning.

Management of Water Quality - Improve water quality by implementing key water quality
actions and core-level actions, such as implementing source control regulations for
agricultural drainage and retiring lands with drainage problems, to manage Delta water
quality and implementing other cost-effective actions to manage urban, industrial, and mine
discharges and runoff. Actions keeping with the theme of discharge management would be
implemented at a higher level than actions outside the theme.

Improvement to System Reliability/Vulnerability - Supplement key actions in this
alternative, such as reconstruction of levees, to improve system reliability by implementing
core-level actions such as managing the highest priority levees, modifying agricultural
practices to reduce subsidence, and establishing an emergency levee management plan.

CALFED Bay-Delta Project December22, 1995
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Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by supplementing core actions
with the creation of a mosaic of habitats in both the Delta and upstream. Other actions
address instream flows, fish entrainment, improvements to a variety of habitats, and water
quality improvement. This alternative should result in substantial improvements to the Delta
ecosystem; however, it could be improved by adding actions to further reduce entrainment
impacts.

Water Supply - Few actions, beyond the core actions, to increase the supply or reliability of
water are included in this alternative. Therefore, the benefits of this alternative may not be
equitable, although all beneficial uses would receive cleaner water. Equity could be achieved
by improving quantity reliability supply.the and of the Deltawater

Water Quality - Improving water quality is the main focus of this alternative. The benefits
of improved water quality would be shared in all beneficial uses, but the costs would be
borne mainly by agricultural and urban users.

System Reliability - System reliability would be greatly improved by core actions, by natural
flood protection actions, and by actions to improve the stability of levees through
reconstruction.

CALFED Bay-Delta Project December 22, 1995
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maintain land uses.

Increase Supply Predictability:

Core actions were included that would provide additional dilution flow in the Delta.

Managing Water Quality:

Core actions were added to treat and avoid introduction of poor quality water into the
rivers by modifying land use practices.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve water quality by adding water to the Delta and changing land
uses that could contribute pollutants. It would benefit the ecosystem by providing new
habitat. Restoration of existing wetlands and creation of new wetlands could place additional
demands on water supply. Some form of" compensation would be needed to mitigate the
impacts on land owners. Actions for this compensation are not specifically identified.

Detailed List of Actions Selected (Alternative #118):

Restore Bay-Delta Habitats:

3.2 - Establish new areas of riparian habitat

3.3 - Reestablish historic riparian areas

C4.2 - Expand wetland acquisition program.

4.3 - Convert agricultural land to wetlands.

5.2 - Establish upland habitat.

5.4 - Clean up sites containing toxic substances.

Restore Upstream Habitats:

C 11.1 - Restrict livestock grazing in riparian corridors - max (to prevent pollutant entry into
streams)
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C11.2 - Revegetate degraded riparian habitats - max (to prevent pollutant entry into streams)

11.3 - Protect riparian lands through purchase/easements.

Reduce Effects of Diversions:

C 13.4 - Provide instream pulse flows for fish passage - max (would not be considered if it
restricts use of water for water quality)

C13.5 - Provide instream pulse flows for fish attraction - max (would not be considered if it
restricts use of water for water quality)

C 14.1 - Modify central Delta channel operations - (to allow control of additional flows for
water quality)

C14.2 -Modify export operations criteria - (to allow increased Delta outflow and in-Delta
flows when needed for water quality)

C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor
water quality and time reservoir releases accordingly)

Enhancement of Anadromous Fish Populations:

None selected.

Reducing the Reliance on Delta Exports:

24.1 - Expand desalination of Southern California supplies (to reduce the water quality
impacts of exports)

24.2 - Expand desalination of San Joaquin Valley supplies (to reduce the water quality
impacts of exports)

- agricultural - max (to provide water supplyC25.1 Increase waterconservation additional
for water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide additional
water supply for water quality)

C27.1 - Encourage land fallowing during drought periods - max

C27.2 - Develop incentive programs for land retirement - max

27.3 - Purchase lands or easements
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Enhance Water Supplies:

28.1 - Establish incentives for pricing to reduce demand (to provide additional water
supply for water quality)

29.1 - Manage vegetation cover to increase yield

C29.2 - Manage riparian zones to protect water quality - max

C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

C3 7.1 - Coordinate diversion and conveyance of transfers - max (timed to provide water
quality benefits)

C37.2 - Establish brokerage for water transfers - max (to provide control mechanism for
timing transfers)

C39.04 - Coordinate groundwater/surface water management -max (to provide an alternative
source of water supply during periods when flows needed for water quality)

C39.15 - Modify California Water Code to encourage conjunctive use - max (to provide an
alternative source of water supply during periods when flows needed for water quality)

C39.22 - Water resources data amd information management - max (to provide information
for timing of releases for. water quality)

C39.24 - Establish incentives for conjunctive use - max (to provide an alternative source of
water supply during periods when flows needed for water quality)

Managing Water Quality:

42.04 - Modify cropping and irrigation practices

42.05 - Export agricultural drainage to other watersheds

C42.06 - Retire lands with agricultural drainage problems - max

C42.07 - Improve pest control practices - max

C42.08 - Manage irrigation tailwater to reduce pesticides --max

42.11 - Dilute pollutants in Delta inflows from S JR using stored water - max
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C43.1 - Retain and manage stormwater runoff- max

C44.2 - Use techniques to localize sediment movement - max (to minimize water quality
impacts of dredging)

C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality
impacts of dredging)

Improving System Reliability:

None selected

|
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Preliminary Alternative WQll9

Group Title
Diluting Pollutants,

Water Quality/Land Use Restoring Existing and Creating New Habitat

Improve water quality by diluting pollutants with stored water and water from reduced
diversions and create habitat by balancing the preservation and enhancement of existing
habitats with the creation of new habitats by converting land used for economic purposes into
habitat areas.

Key Actions

Delta Shallow Water ttabitat - Create new areas of shallow water habitat in the Delta by
reconstructing levees, reconstructing riverbanks and shallow areas, restoring/preserving
channel islands, and subjecting existing leveed lands to tidal action.

Delta and Upstream Habitats - Create a variety of habitat types upstream of and in the Delta,
by protecting, enhancing, and creating new instream, wetland, riparian, and terrestrial
habitats.

- a variety actions, including fallowing retirement,Dilution Flows Use of land and
acquisition of water for instream flows, timing of water transfers, and expand use of
desalination in San Joaquin Valley and southern California, to reallocate water supplies to
be used for dilution.

Levee Upgrades - Improve levees around important economic land uses and restored
freshwater habitats.

Supporting Actions

Instream Flows - Habitat restoration is complemented with the acquisition of water for
instream flows, the management of reservoirs for flows and temperature, and the restoration
of flows to dewatered riparian areas. The restoration and replenishment of spawning gravel
also contributes to habitat enhancement. The timing offlows would be balanced to provide
instream habitat and water quality benefits.

Habitat Restoration - Restoration of upstream and Delta riparian and wetland habitat would
be undertaken to provide better water quality and greater ecosystem benefits.

CALFED Bay-Delta Project December 22. 1995
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Conservation and Reclamation - Increasing water conservation and reclamation would allow
water to be reallocated from use in agricultural, municipal, and industrial purposes to use
instream for water quality purposes.

Fund Mine Cleanup - Give urban areas flexibility to fund high-priority mine cleanup.

Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitats by implementing
core-level actions such as protecting existing shallow water habitat from erosion, restoring
riverine habitat on channel islands, enhancing existing riparian and wetland habitats, and
improving efforts to prevent further introduction of undesirable exotic species. In keeping
with the theme of this alternative, these habitat restoration efforts would be oriented toward
those actions providing both water quality and ecosystem benefits.

Upstream Habitat Restoration - Support restoration of upstream habitats by implementing
core actions at higher implementation levels including modifying upstream reservoir
operations and providing instream pulse flows. Other core actions would be implemented
at core levels including restoring sites for riparian vegetation and improving fish passage at
upstream barriers. In keeping with the theme of this alternative, these habitat restoration
efforts would be oriented toward those actions providing both water quality and ecosystem
benefits.

Reduction in Diversion Effects - Reduce diversion effects by supplementing noncore actions
with core-level actions, such as decreasing upstream diversions and modifying central Delta
channel operations, implemented at above-core levels.

Management of Anadromous Fish - No actions beyond implementing core-level actions,
such as improving hatchery operations, reducing hatchery effects on wild populations, and
improving fish harvest regulations and their enforcement, are included in this alternative.

Reductions in Diversion/Export Reliance - Supplement noncore actions to reduce reliance
on Delta diversions and exports by increasing the implementation of core actions such as
increasing agricultural, municipal, and industrial water conservation and encouraging land
fallowing and retirement to reduce water demand.

Water Supply Enhancement - Support noncore watershed management actions by
implementing core-level actions such as providing incer~tives for conjunctive use.

Increasing Water Supply Predictability Increase water supply predictability by
implementing core-level actions such as improving the ability to implement water transfers,
long-term planning for drought, establishing institutions for water management, and
coordinating land use and water supply planning.

CALFED Bay-Delta Project December 22, 1995
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Management of Water Quality - Support key water quality actions by implementing core-
level actions, such as implementing source control regulations for agricultural drainage and
retiring lands with drainage problems, to manage Delta water quality and implementing
other cost-effective management of urban, industrial, and mine discharges and runoff.
Actions keeping with the theme of dilution flows would be implemented at a higher level
than actions outside the theme.

Improvement to System Reliability/Vulnerability - Supplement noncore actions, such as
reconstruction of levees, to improve system reliability by implementing core-level actions
such as managing the highest priority levees, modifying agricultural practices to reduce
subsidence, and establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be addressed by supplementing core actions
with the creation of a mosaic of habitats in both the Delta and upstream. Other actions
address instream flows, fish entrainment, improvements to a variety of habitats, and
improvements in water quality. This alternative should result in substantial improvements
to the Delta ecosystem; however, it could be improved by adding actions to further reduce
entrainment impacts.

Water Supply - Actions to increase the supply or reliability of water are included in this
alternative, but this water is used in instream flows to dilute pollutants. Although some of
this extra water could be diverted from the Delta, most probably could not. Therefore, the
benefits of this alternative may not equitable, although all beneficial uses would receive
cleaner water. Equity could be achieved by improving the quantity and reliability of Delta
water supply.

Water Quality - Instream and Delta water quality would be improved by this alternative, but
the ability of dilution to solve water quality is limited by the accumulation of pollutants in
the ecosystem. Further, dilution of pollutants occurs at a high water cost. Inclusion of other
water quality strategies, such as discharge and watershed management, would improve the
water quality benefits of this alternative. Physical improvements in the Delta (e.g., changing
the location of diversions) would also provide greater water quality benefits.

System Reliability- System reliability would be greatly improved by core actions, by natural
flood protection actions, and by actions to improve the stability of levees through
reconstruction.

CALFED Bay-Delta Project December 22, 1995
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Title: Improve h.abitat and water quality by maintaining or converting existing land uses and
providing sufficient water for dilution. (Alternative #119)

Identification of Theme, Subtheme, and Approach:
Theme:. Improve habitat and water quality
Subtheme: Preserve or modify existing land uses and provide additional water to rivers.

Solution Overview:
This alternative includes the maximum of all core actions to improve habitat through
maintaining or converting land uses. The actions would also provide instream water quality
benefits by adding water to the stream.

Major Actions:

Because land use can be altered or remain the same under this alternative, the actions
that differentiate this alternative focus on improving water quality through dilution
rather than control.source

Actions Selected:

Restore Bay-Delta Habitats:

A number of actions were selected to preserve and restore existing wetlands and
riparian areas and add new areas to help improve water quality.

Restore Upstream Habitats:

A number of actions were selected to maintain instream water quality by protecting
habitat.

Reduce Effects of Diversions:

Core actions were included that would provide additional dilution flow in the Delta.

Enhancement of Anadromous Fish Populations:

None Selected

Reducing the Reliance on Delta Exports:

Core actions were included that would conserve water to provide additional dilution
flow in the Delta.

Enhance Water Supplies:
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Actions were selected that would increase yield and therefore dilution flow.

Increase Supply Predictability:

Core actions were included that would provide additional dilution flow in the Delta.

Managing Water Quality:

Core actions were added to treat and avoid introduction of’poor quality water into the
rivers by maintaining or modifying land use practices.

Improving System Reliability:

None selected.

Preliminary Assessment:

This alternative would improve water quality by applying best management practices to
watershed land uses without changing those uses. It would benefit the ecosystem by
providing new habitat. Because of the constraint of maintaining existing land uses, this
alternative may not substantially benefit habitat. Restoration of existing wetlands and creation
of new wetlands could place additional demands on water supply. Some form of
compensation would be needed to mitigate the impacts on land owners. Actions for this
compensation are not specifically identified.

1
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Preliminary Alternative WQ119

Detailed List of Actions Selected:

All actions implemented at the minimum level, since a variety of actions are included.

Restore Bay-Delta Habitat

1.1 -Convert existing leveed lands to tidal action
1.3 -Restore tidal action to existing diked wetlands
1.4 -Reconstruct levees to include shallow water habitat
1.5 -Fill deep water to produce shallow habitat
2.1 -Reconstruct river banks and shallow areas
2.3 -Restore natural channel configurations
3.1 -Improve and protect degraded riparian habitats
3.2 -Establish new areas of riparian habitat
3.3 -Reestablish historic riparian areas
4.3 -Convert agricultural lands to wetlands
5.1 -Protect existing upland habitat
5.2 -Establish upland habitat
5.3 -Preserve the habitat values of agricultural land uses
5.4 -Clean-up sites containing toxic substances
6.1 -Relocate levees to widen floodways
6.2 -Allow river channels to meander
6.3 -Acquire Delta islands as overflow areas
6.4 -Restore floodways as habitat corridors
7.1 -Remove or reduce nuisance species in key habitats
7.4 -Inspect for invasions of nuisance species
7.5 -Modify habitat to favor native species
8.1 -Manage crops for waterfowl forage production
8.2 -Improve management of public waterfowl areas
8.4 -Increase sources and availability of wildlife forage

Restore UpstreamHabitats:

9.3 -Restore channel configurations
9.4 -Restore shoreline habitat conditions
9.6 -Improve floodway drainage to reduce fish stranding
11.3 -Protect riparian lands through purchase/easements
11.4 -Restore flows to dewatered riparian habitats
I2.1 -Modify floodways to support wetland habitats
12.2 -Reuse agricultural drainage to create wetlands
12.3 -Reuse urban wastewater effluent to create wetlands
12.4 -Manage groundwater recharge for wetland habitat

il
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Preliminary Alternative WQl19

Reduce Effects of Diversions:
13.1 - Decrease upstream diversions - max (to increase instream flows when needed for water

quality purposes)
13.2 - Modify upstream reservoir operations - max (to provide the water for dilution flows)
13.3 - Modify Delta inflow timing pattern - max (to provide flows to dilute pollutants in the

Delta)
C13.4 - Provide instream pulse flows for fish passage - max (would not be considered if it

restricts of water for wateruse quality)
C13.5 - Provide instream pulse flows for fish attraction - max (would not be considered if it

restricts use of water for water quality)
C 14.1 - Modify central Delta channel operations - (to allow control of additional flows for water

quality)
C14.2 - Modify export operations criteria - (to allow increased Delta outflow and in-Delta flows

when needed for water quality)
C14.3 - Use real-time monitoring and adaptive management - max (to be used to monitor water

quality and time reservoir releases accordingly)
C 17.1 - Acquire water for refuge habitat use - (water would actually be acquired for water

quality purposes)

Enhancement of Anadromous Fish Populations:

Reducing the Reliance on Delta Exports:
24.1 - Expand desalination of Southern California supplies (to reduce the water quality impacts of

exports)
24.2 - Expand desalination of San Joaquin Valley supplies (to reduce the water quality impacts of

exports)
- agricultural water - max (to provide water supplyC25.1 Increase conservation additional for
water quality)

C25.2 - Increase municipal and industrial water conservation - max (to provide additional water
supply for water quality)

26. I - Recharge groundwater with reclaimed water
26.2 - Use reclaimed water for agricultural irrigation
26.3 - Reclaim saline agricultural drainage water
26.4 - Recycle and treat water for potable use
26.5 - Use reclaimed water for non-potable M&I uses
26.6 - Use reclaimed water to repel salinity intrusion (both in the Delta and in groundwater

basins)
C27.1 - Encourage land fallowing during drought periods - max
C27.2 - Develop incentive programs for land retirement - max
27.3 - Purchase lands or easements
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Preliminary Alternative WQ119

Enhance Water Supplies:

28.1 - Establish incentives for pricing to reduce demand (to provide additional water supply for water
quality)

C29.1 - Manage vegetation cover to increase yield
C29.2 - Manage riparian zones to protect water quality - max
C29.3 - Manage land uses to protect water quality - max

Increase Supply Predictability:

C37.1 - Coordinate diversion and conveyance of transfers - max (timed to provide water quality
benefits)

C37.2 - Establish brokerage for water transfers - max (to provide control mechanism for timing
transfers)

C39.04- Coordinate groundwater/surface water management - max (to provide an alternative source
of water supply during periods when flows needed for water quality)

C39.14 - Establish incentives for conjunctive use - max (to provide an alternative source of water
supply during periods when flows needed for water quality)

C39.15 - Modify Califomia Water Code to encourage conjunctive use - max (to provide an
alternative source of water supply during periods when flows needed for water quality)

C39.22- Water resources data and information management - max (to provide information for timing
of releases for water quality)

C39.24 - Establish incentives for conjunctive use - max (to provide an alternative source of water
supply during periods when flows needed for water quality)

Managing Water Quality:

C42.03 - Reduce or control volume of agricultural discharges - max
42.04 - Modify cropping and irrigation practices
42.05 - Export agricultural drainage to other wate(sheds
C42.06 - Retire lands with agricultural drainage problems - max
C42.07 - Improve pest control practices - max
C42.08 - Manage irrigation tailwater to reduce pesticides - max
42.11 - Dilute pollutants in Delta inflows from S JR using stored water - max
C43.1 - Retain and manage stormwater runoff- max
C44.2 - Use techniques to localize sediment movement - max (to minimize water quality impacts

of dredging)
C44.3 - Dispose dredge materials at nonaquatic habitat sites - max (to minimize water quality

impacts of dredging)

Improving System Reliability:

47.1 - Reconstruct levees to higher design standards (to protect economic land uses and
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Preliminary Alternative WQ119

freshwater habitat)
47.2 - Reconstruct levees to higher seismic standards
47.3 - Relocate levees to more stable sites
48.1 - Maintain/reconstruct levees around infrastructure
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Preliminary Alternative WQ 120

Group Title
Delta Water QualityConstruct

Water Quality/Land Use Facilities and Restore Existing Habitat

Improve Delta water quality primarily by modifying or constructing Delta physical facilities,
and create habitat by restoring and enhancing existing habitat areas.

Key Actions

Delta Shallow Water Habitat Areas - Create new shallow water habitat by adding
submerged berms to existing levees, filling selected deep areas, and reconstructing riverbanks
to resemble their natural cross-sections.

Delta Upstream Habitats - Restore wetlands and other habitat elements in floodways to form
ecological corridors. Protect and improve existing riparian lands for habitat and water
quality, utilizing easements and purchase options.

Reduce Effects of Diversions - Reduce effects of diversions on Bay-Delta aquatic habitat
quantity and quality by reducing and relocating in-Delta diversions, altering their timing to
increase the quantities of instream flow available for habitat and dilution of contaminants,
and improving fish screens. This affords flexibility to manage Delta inflows and exports to
improve water quality for ecosystem and export needs.

Managing Water Quality - In-Delta and export water quality is improved by the construction
of a through-Delta conveyance system. South Delta water quality is improved by the
installation of tide gates, barriers, and salinity control structures (e.g., sills or weirs)¯
Selected agricultural water quality management measures, such as those directed at drainage
volume control, can reduce agricultural demands and increase in-Delta flows. Exporting
agricultural drainage from the San Joaquin Valley to the least sensitive locations in the ocean
or salt sinks will greatly reduce water quality problems in the San Joaquin River and southern
Delta while minimizing impairment of agricultural lands and resultant losses in production.

Supporting Actions

Enhance Water Supplies - Expanding conjunctive use programs and expanding existing
reservoir storage will increase water supplies and increase flexibility in the timing of
diversions and exports.

CALFED Bay-Delta Project December 22. 1995
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lsland and Levee Maintenance and Stabilization - Islands are stabilizedprimarilybylarge-
scale infilling of the lowest areas with a suitable blend of inorganic soil and or cleancompost
dredged materials to restore interior elevations to near mean sea level. The protection of
Delta levees will be oriented toward protecting the through-Delta conveyance system.

Core Actions

Bay-Delta Habitat Restoration - Support restoration of Bay-Delta habitat by implementing
core actions including protecting existing shallow water habitat, restoring riverine habitat on
channel islands, and implementing measures to curb further introductions of potentially
harmful exotic species. Emphasis is on core actions that do not alter existing land uses.

Upstream Habitat Restoration - Support Restoration of upstream habitats by implementing
core-level actions in high-priority areas such as managing, flows and temperatures and
restoring spawning gravel in upstream anadromous fish habitats, restoring sites for riparian
vegetation, and improving fish passage at upstream barriers.

Reduction in Diversion Effects - Reduce diversion effects by implementing core actions
such as installing fish barriers, improving salvage operations, and managing inflows and
exports using real-time monitoring and adaptive management.

Management of Anadromous Fish - Improvements to the management of anadromous fish
would be supported by core actions such as improving hatchery operations, reducing hatchery
effects on wild populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Support of key actions to reduce reliance on
Delta diversions and exports would be provided by core actions such as educating users about
reclamation, conservation, water pricing, and desalination feasibility; and by encouraging
land fallowing and retirement to reduce water demand.

Water Supply Enhancement - Support for key actions to enhance water supplies are
provided by core actions to manage watersheds to protect water quality.

Increasing Water Supply Predictability - Increasing the predictability of water supplies
would be achieved by implementing core actions such as facilitating water transfers, long-
term planning drought, establishing water management, coordinatingfor institutionsfor and
land use and water supply planning.

Management of Water Quality - Support key actions to improve water quality through core
actions such as implementing source control regulations for agricultural drainage; retiring
lands with drainage problems; and implementing other cost-effective actions to manage
urban, industrial, and mine discharges and runoff.

CALFED Bay-Delta Project December 22, 1995
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Improvement to System Reliability/Vulnerability - Supplement key actions to improve the
reliability of Delta levees by implementing core actions such as modifying agricultural
practices to reduce subsidence and establishing an emergency levee management plan.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be improved by actions that create and
improve habitat, primarily in the existing channels, floodways, and other areas not currently
used for economic purposes. Improvements are therefore limited in scope and may not
produce all of the desired benefits. Modifying Delta and export diversions and increasing
export capacities may reduce diversion-related impacts, maintain higher instream flows
where and when needed for aquatic biota, and meet water quality requirements.

Water Supply and Conveyance - The ability to minimize ecological impacts is impaired by
reliance on increased through-Delta conveyance. Equity actions are included to reduce
adverse impacts where possible. Increased storage and reclamation will augment service-area
supplies and improved integrated resources management (especially backup local storage and
conjunctive use) will make alternate supplies available. The overall improvement in the
quality of diverted and delivered water supplies is in itself a benefit that helps to achieve
equity. In addition, higher exports can be made when the flows are not needed for water
quality.

Water Quality- Core and noncore actions would increase the quantity and quality of water
available in the Delta for dependent economic and ecological needs, and change the timing
of diversions to avoid periods of poorer water quality. Facilities and/or operations to modify
Delta channel flows provide capabilities to change the flow split between the Sacramento and
Mokelumne systems, flows toward the pumps, and inflows into the San Joaquin River
distributaries to dilute contaminants and displace water of poor quality. Specifically, the
actions would I) serve to increase the quality and quantity of water available in the Delta
thereby decreasing the concentrations of contaminants, 2) alter the distribution and timing
of flows in the Delta making more water available in the system for dilution of contaminants
and beneficial use, and 3) change the locations and timing of diversions to avoid periods of

and reduce entrainment of numbers of fish.poorwaterquality high

System Reliability - Implementation of island infilling will allow existing agricultural land
uses to continue while relieving a significant amount of hydrostatic pressure on the levee
system. Maximum core-level levee maintenance actions will provide some additional
protection against flood- and seismically induced levee failures, and reduce the risks of
system-failure-induced shutdowns and export curtailments.
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Preliminary Alternative WQ 2~

Group Title
Water Quality/Land Use Construct Delta Water Quality Facil-

ties and Maintain/Improve Resources Use

Improve quality, primarily by modifying or constructing physicalhabitatandwater Delta
facilities, while maintaining existing land uses and minimizing impacts.

Key Actions

New shallow water habitat areas - create new shallow water habitat by adding submerged
berms to existing levees, filling selected deep areas, and reconstructing riverbanks to
resemble their natural cross-sections.

New and improved upstream habitats - restore wetlands and other habitat elements in
floodways to form ecological corridors. Protect and improve existing riparian lands for
habitat and water quality, utilizing easements and purchase options.

Reduce Effects of Diversions - reduce effects of diversions on Bay-Delta aquatic habitat
quantity and quality by reducing and relocating in-Delta diversions, altering their timing to
increase the quantities of instream flow available for habitat and dilution of contaminants,
and improving fish screens. This affords flexibility to manage Delta inflows and exports to
improve water quality for and needs. Facilities and/or operations toecosystem export
modify Delta channel flows provide capabilities to change the flow split between the
Sacramento and Mokelumne systems, flows toward the pumps, and inflows into the San
Joaquin River distributaries to dilute contaminants and displace water of poor quality.
Modification of Delta and export diversions and increasing export capacities also improve
capability to maintain higher instream flows where and when needed for aquatic biota and
to meet water quality requirements. Equity is achieved because higher exports can be
made when the flows are not needed for dilution.

Managing Water Quality - in-Delta and export water quality is improved by through-
Delta conveyance. South Delta water quality is improved by tide gates, barriers and
salinity control structures (such as sills or weirs). Some agricultural water quality
management measures such as those directed at drainage volume control can reduce
agricultural demands thereby increasing in-Delta flows. Exporting agricultural drainage
from the San Joaquin Valley to the least sensitive locations in the ocean or salt sinks will
greatly reduce water quality problems in the San Joaquin River and southern Delta while
minimizing impairment of agricultural lands and resultant losses in production.

Island and Levee Maintenance and Stabilization - islands are stabilized primarily by
large scale in filling of the lowest areas with a suitable blend of inorganic soil and compost,
or dredged materials, to restore to near MSL.interior elevations
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Supporting Actions

Enhance Water Supplies - conjunctive use and expanded existing reservoir storage
actions selected to increase water supplies and maximize flexibility of diversion and export
timing.

Increase Supply Predictability - supply predictability is improved for equity by increasing
the capacity of North and South Delta channels, expanding Clifton Court Forebay to the
north, and adding a northern intake. South Delta water stages and pumping capabilities are
improved by tide gates. Export diversion capacity is also increased.

Core Actions

Bay-Delta Habitat Restoration - maximum level core actions include protecting existing
shallow water habitat, restoring rivedne habitat on channel islands, and implementing
measures to curb further introductions of potentially-harmful exotic species. Emphasis is
on core actions that do not alter existing land uses.

Existing upstream habitat areas - implement all remaining minimum impact, habitat-
related core actions at maximum levels in targeted areas of potentially-high value to Delta
species. Examples include managing flows and .temperatures, restoring spawning gravels,
improving existing degraded riparian habitats, and improving fish passage at upstream
barriers~

Manage Contaminant Discharges and Maintain Adequate Dilution Flows - core
actions maximized to reduce the quantities of contaminants entering the aquatic system
thereby improving water quality in Bay-Delta receiving waters and associated aquatic
habitats. Examples include implementing source controls for agrieultura! drainage, mine
and industrial discharges, urban runoff, limited enlargements to existing reservoirs, and
numerous demand reduction measures such as water conservation, landtemporary
fallowing, retirement incentives, free market pricing and water reclamation (the latter
because it reduces the demand for Delta exports by providing substitute supplies). Water

core also can so that the increased flows intransfer actions betimedandmaximized
upstream channels and the Delta dilute contaminants of concern. The overall improvement
in the quality of diverted and delivered water supplies is a significant benefit.

Improving System Reliability - core actions to increase supply reliability in the service
.areas through implementation of integrated long term water management measures can
reduce the need for upstream and Delta diversions and increase quantities of instream flow
available for dilution.

Lm, ee Maintenance and Stabilization - core actions that improve reliability of the
existing levee system (notably levee stabilization actions and maintenance practices) are
implemented at maximum levels. These actions can also improve water supply

I!
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.̄i.x predictability, as well as water quality (by reducing contaminant and sediment discharges),
while still protecting existing land uses.

Preliminary Assessment

Ecosystem Quality - This would be addressed by actions and core measures that create
and improve habitat with minimal land use impacts or conversions, primarily in the existing
channels, floodways, and other areas not currently used for economic purposes.
Improvements are therefore limited in scope and may not produce all of the desired
benefits.

Water Supply and Conveyance- The ability to minimize ecological impacts is impaired by
on through-Delta conveyance. Equity are toreliance increased actions included reduce

adverse impacts where possible. Increased storage and reclamation will augment service
’area supplies and improved integrated resources management (especially backup local
storage and conjunctive use) will make alternate supplies available. The overall
improvement in the quality of diverted and delivered water supplies is in itself a benefit
that helps to achieve equity.

Water Quality - Core and non-core actions are maximized to improve water quantity and
quality in Bay-Delta receiving and exported waters, and improve habitats, with minimal
impacts on existing land uses. These actions would increase the quantity and quality of
water available in the Delta for dependent economic and ecological needs, and change the
timing of diversions to avoid periods of poorer water quality. Specifieally, the actions
would 1) serve to increase the quality and quantity of.water available in the Delta thereby
decreasing the concentrations of contaminants; 2) alter the distribution and timing of
flows in the Delta making more water available in the system for dilution of contaminants
and beneficial use; and 3) change the locations and timing of diversions to avoid periods of
poor water quality and reduce entrainment of high fish populations. Overall quantities of
contaminants entering the aquatie are also reduced.system

System Reliability - Implementation of the island in filling process will allow existing
B agricultural land uses to continue, while relieving a significant amount of hydrostatic

pressure on the levee system. Maximum core levee maintenance actions will provide some

B additional protection against flood- and seismically-induced levee failures, and reduce the
risks of system-failure-induced shutdowns and export curtailments.
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Title: Improve habitat and improve in-Delta and export water quality, primarily with physical
facilities in the Delta, while maintaining existing land uses to the maximum degree possible

Theme: Combine the themes of improving habitat quality and water quality
Subtheme: Modify physical facilities in theDelta and maintain existing land uses
Approach/primary purpose: Improve water quality to meet ecosystem and export requirements
with minimal impacts on existing land uses

Solution overview: This alternative improves water quality for in-Delta economic and
ecological needs by utilizing three types of actions that 1) serve to increase the quality and
quantity of water available in the Delta thereby decreasing the concentrations of contaminants; 2)
alter the distribution and timing of flows in the Delta making more water available in the system
for dilution of contaminants and beneficial use; and 3) change the locations and timing of
diversions to avoid periods of poor water quality and reduce entrainment of high fish populations.
All core measures that reduce the quantities of contaminants entering the aquatic system are
included because those actions support the main theme. Equity actions are included to reduce
overall impacts, however Delta ecological impacts are difficult to mitigate. The overall
improvement in the quality of diverted and delivered water supplies is a significant benefit.

Actions Selected:

Restore Bay-Delta Habitats:
Core and non-core actions maximized to improve water quantity and quality in Bay-Delta
receiving and exported Waters and improve habitats with minimal impacts on existing land uses.

Restore Upstream Habitats:
Core actions selected that improve water quality in Bay-Delta receiving waters and associated
aquatic habitats.

Reduce Effects of Diversions:
Core and non-core actions selected to reduce effects of diversions on aquatic habitat quality in
Bay-Delta waters by reducing and re-locating in-Delta diversions and altering their timing to
increase the quantities of instream flow available for habitat and dilution of contaminants. This
afforded some flexibility to manage Delta inflows and exports to improve water quality for
ecosystem and export needs. Facilities and/or operations to modify Delta channel flows provide
capabilities to change the flow split between the Sacramento and Mokelumne systems, flows
toward the pumps, and inflows into the San Joaquin River distributaries to dilute contaminants
and displace water of poor quality. Modification of Delta and export diversions and increasing
export capacity also provide capability to maintain higher instream flows when needed to maintain
water quality requirements where needed for aquatic biota. Equity is achieved because higher
exports can be made when the flows are not needed for dilution,

Enhancement of Anadromous Fish Populations:
Core actions selected (this theme emphasizedin other alts)
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Reduce Reliance on Delta Exports:
.Core actions selected to reduce reliance on Delta exports by implementing demand reducing
actions such as water conservation, temporary land fallowing, retirement incentives, free market
pricing and water reclamation (the latter because it reduces the demand for Delta exports by
providing substitute supplies).

Enhance Water Supplies:
Conjunctive use and expanded existing reservoir storage actions selected to increase water
supplies and maximize flexibility of diversion and export timing. Water transfer core actions also
can be timed and maximized so that the increased flows in upstream channels and the Delta dilute
contaminants of concern.

Increase Supply Predictability:
Supply predictability is improved by increasing the capacity of North and South Delta channels,
expanding Clifton Court Forebay to the north, and adding a northern intake. South Delta water
stages are improved by tide gates. Export diversion capacity is also increased. Core actions to
increase supply reliability in the service areas through implementation of integrated long term
water management measures can reduce the need for upstream and Delta diversions and increase
quantities ofinstream flow available for dilution.

Managing Water Quality:
In-Delta and export water quality is improved by through Delta conveyance. South Delta water
quality is improved by tide gates, barriers and salinity control structures (such as sills). Some
agricultural water quality management measures such as those directed at drainage volume
control can reduce agricultural demands. Exporting agricultural drainage to the least sensitive
location in the ocean, or to a non-sensitive salt sink will greatly reduce water quality problems in
the Delta and San Joaquin while minimizing losses and impairment of agricultural lands.

Improving System Reliability:
Some core actions that improve system reliability (notably levee stabilization actions and

practices) can improve water quality by reducingmaintenance also contaminantandsediment
discharges, and protect existing land uses.

Preliminary Assessment:
This alternative would improve in-Delta and export water quality for ecological and service area
needs by increasing the quantity and quality of water available in the Delta and changing the
timing of diversions to avoid periods of poorer water quality. Overall quantities of contaminants
entering the aquatic system are also reduced. The ability to minimize ecological impacts is
impaired by reliance on increased through-Delta conveyance. Equity actions are included to
reduce impacts where possible. Increased storage and reclamation will augment service area
supplies and improved integrated resources management (especially backup local storage and
conjunctive use) will make alternate supplies available. The overall improvement in the quality of
diverted and delivered water supplies is in itself a benefit that helps to achieve equity.

II
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..... i Preliminary Alternative WQ121

Group Title
Construct Delta WaterQuality

Water Quality/Land Use                    Facilities, Create New Habitat

Enhance water quality, primarily by modifying or constructing Delta physical facilities, and
create new habitat by converting land currently used for economic purposes to habitat areas.

Key Actions

New Shallow Water Habitat Areas - Create new shallow water habitat by converting western
Delta islands and diked wetlands into tidal wetlands (while improving or protecting existing
levees). Aquatic habitat would also be constructed as part of the Delta water conveyance
facilities.

New and Improved Upstream and Riparian Habitats- Restore Delta wetlands and riparian
~ habitats by acquiring lands or easements, ensuring adequate water availability (including
treated wastewaters), and replanting native species.

Construction and Improvement of Conveyance Facilities- Delta island~ would be converted
to a storage and conveyance system (the "chain-of-lakes altemative") extending from the
northern diversion to the export pumps. The flooded islands would be connected by a series
of inverted siphons with pump stations added where additional hydraulic head is needed.

Reduce Effects of Diversions - Reduce effects on Bay-Delta aquatic habitat quantity and
quality by relocating and reducing in-Delta diversions, altering their timing and improving
or constructing fish screens. The major benefit is achieved by relocating the export diversion
from the current south-Delta site, which is subject to reversal of flows directly toward the
pumps, to the north Delta or Sacramento River. Here diversions can be better timed to avoid
fish migration periods, and bypass flows can be maintained past optimally designed fish
screens.

Managing Water Quality - Improve export and in-Delta water quality by diverting higher
quality Sacramento River water and making releases back into channels at selected Delta
locations. Limited releases could be made to rapidly respond to water quality degradation
in the Delta (e.g., ~om saltwater intrusion) at times when there would be no interference with
armdromous fish migrations. South-Delta water quality would be improved by releases and
by constructing tide gates, barriers, and salinity control structures (e.g., sills or weirs).

Island and Levee Maintenance and Stabilization - Reconstruct selected high-value levees
and those protecting the island transfer system to protect against erosion, seepage,
overtopping, and seismic failures. Use levee setbacks wherever needed and feasible.

CALFED Bay-Delta Project December 22, 1995
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Stabilize other islands with smaller scale levee improvements or large scale infilling of the
lowest areas with suitable blends of inorganic soil and compost or clean dredged materials
to restore interior elevations to near mean sea level.

Supporting Actions

Bay-Delta and Upstream Habitat Restoration - Core actions implemented at the maximum
level to support key habitat restoration actions include protecting existing shallow water
habitat, managing flows and temperatures, restoring channel, configurations and spawning
gravel, improving existing degraded riparian habitats, improving fish passage at upstream
barriers, restoring riverine habitat on channel islands, and implementing measures to curb
further introductions ofpotentially harmful exotic species.

Enhance Water Supplies - Conjunctive use and expanded existing reservoir storage actions
were selected to increase water supplies and maximize flexibility of diversion and export
timing.

Core Actions

Bay-Delta Habitat Restoration - All core actions are implemented at the maximum level in
this alternative as described above under "Supporting Actions".

Existing Upstream Habitat Areas - All core actions are implemented at the maximum level
in this alternative as described above under "Supporting Actions".

Reduction in Diversion Effects - Support key actions that reduce diversions with core
actions such as installing fish barriers, improving salvage operations, and managing inflows
and exports using real-time monitoring and adaptive management.

Management of Anadromous Fish - Improvements to the management of anadromous fish
would be supported by core actions such as improving hatchery operations, reducing hatchery
effects on wild populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Support of key actions to reduce reliance on
Delta diversions and exports would be provided by core actions such as educating users about
reclamation, conservation, water pricing, and desalination feasibility; and by encouraging
land fallowing and retirement to reduce water demand.

Water Supply Enhancement - Support for key actions to enhance water supply are provided
by core actions to encourage conjunctive use and manage watersheds to protect water quality.

Increasing Water Supply Predictability - Increasing the predictability of water supplies
would be achieved by implementing core actions such as facilitating water transfers, long-

C,4LFED Bay-Delta Project December 22, 1995
Preliminary Alternative Descriptions 11

B--004003
B-004003



term planning for drought, establishing institutions for water management, and coordinating
land use and water~ supply planning.

Management of Water Quality -Support key actions to improve water quality through core
actions such as implementing source controI regulations for agricultural drainage, retiring
lands with drainage problems, and other cost-effective actions to manage urban, industrial,
and mine discharges and runoff.

Improving System Reliability - Support for key actions to increase supply reliability in the
service areas is provided by implementing core actions, such as integrated long-term water
management measures, to reduce the need for upstream and Delta diversions and increase
quantifies of instream flow available for dilution.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be greatly improved by actions that create new
habitat and improve ’existing habitat, by the modification of the export diversion location,
increasing export capacity, increased capability to make in-Delta releases of Sacramento
River water, and by providing capabilities to release Delta channel flows when needed to
maintain water quality requirements for in-Delta uses and aquatic biota. The major benefit
is achieved by relocating the export diversion from the current South-Delta location to the
north Delta or Sacramento River where diversions can be better timed to avoid fish migration
periods and bypass flows can be maintained past new fish screens.

Water Supply and Conveyance - Supply predictability is greatly improved with this
alternative because threatened and endangered species constraints on exports will be far less
in magnitude and frequency. Increased storage and reclamation and increased availability
of water transfers will augment service-area supplies and improved integrated resources
management (especially backup local storage and conjunctive use) will make alternate
supplies available when needed.

Water Quality - This alternative would improve in-Delta and export water quality for
ecological and service area needs by increasing the quantity and quality of water available
in the Delta and by changing the timing of diversions to avoid periods of poorer water
quality. Quantities of contaminants entering the aquatic system from upstream are also
reduced, however some contaminants derived from Delta softs could enter the drinking Water
supply (particularly trihalomethanes). Overall in-Delta and export water quality is improved
by direct access to, and releases of, higher quality Sacramento River water. Core actions are
maximized to further improve water quantity and quality in Bay-Delta andreceiving exported
waters, and improve habitats. Specifically, the actions would 1) serve to increase the quality
and quantity of water available in the Delta thereby decreasing the concentrations of

alter the distribution and of flows in the Deltacontaminants,2) timing makingmorewater

available in the system for dilution of contaminants and beneficial use, and 3) change the
locations and timing of diversions to avoid periods of poor water quality and reduce
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I

entrainment of large numbers of fish. This affords flexibility to manage Delta inflows and

I ~~:" exports to improve water quality for ecosystem and export needs.

System Reliability - The upgraded levees will greatly reduce flood overtopping and levee
II failure risks and associated water quality degradation potential. The probability of a

prolonged shutdown of the water projects and local diversions will be greatly reduced.
Implementation of the island infilling process will allow remaining agricultural, recreational,

I and associated land uses to continue, while relieving a significant amount of hydrostatic
pressure on the levee system. Maximum core-level levee maintenance actions will provide
additional protection against flood- and seismically induced levee failures and reduce future

I risks of system-failure-induced shutdowns and curtailments.export

I
I
I

I
I
I
I
I
I
I
I
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Preliminary Alternative WQ 21

Group Title
Water Quality/Land Use Water Quality and Habitat Enhancement

with Facilities and Land Use Conversions

Enhance habitat and water quality, primarily by modifying or constructing Delta physical
facilities and converting existing land uses, while minimizing adverse impacts.

Key Actions

New shallow water habitat areas- create new shallow water habitat by converting
western Delta islands and diked wetlands into tidal wetlands (while improving or
protecting existing levees), adding ~bmerged berrns to existing levees, filling selected
deep areas, and reconstructing riverbanks to restore their natural cross-sectional profiles.
Aquatic habitat also would be constructed as part of the Delta water conveyance facilities.

New and improved upstream and riparian habitats - restore wetlands and riparian
habitats in floodways to form ecological corridors. Restore Delta wetlands and riparian
habitats by acquiring lands or easements, ensuring adequate water availability (including
treated wastewaters), and replanting native species.

Construction and Improvement of Conveyance Facilities - Delta islands would be
converted to a storage and system (the "chain-of-lakes alternative") extendingconveyance
from the northern diversion to the export pumps. The flooded islands would be connected
by a series of inverted siphons with pump stations added where additional head is needed.

Reduce Effects of Diversions - reduce effects on Bay-Delta aquatic habitat quantity and
quality by relocating and reducing in-Delta diversions, altering their timing and improving
or constructing fish screens. The major benefit is achieved by relocating the export
diversion from the current South-Delta site, which is subject to reversal of flows directly
toward the pumps, to the north Delta or Sacramento River, where diversions can be better
timed to avoid fish migration periods and bypass flows can be maintained past optimally-
designed fish screens. Modify facilities and/or operations to vary remaining Delta channel
flows, particularly the flow split between the Sacramento and Mokelumne systems, flows
toward the pumps, and inflows into the San Joaquin River distdbutaries, for the purposes
avoiding entrainment, improving aquatic habitat, diluting contaminants, and displacing
waters of poor quality. Modify Delta and export diversions and increase export capacities
to improve capabilities to maintain higher instream flows where and when needed for
aquatic biota and to meet water quality requirements. Achieve equity by permitting higher
export rates when the flows are not needed for dilution.

Managing Water Quality - improve export and in-Delta water quality by diverting higher
quality Sacramento River water and making releases back into channels at selected Delta
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locations. Limited releases could be made to rapidly respond to water quality degradation
in the Delta (e.g. from saltwater intrusion) at times when there would be no interference
with anadromous fish migrations. South Delta water quality is improved by releases, tide
gates, barriers and salinity control structures (such as sills). South Delta water quality is
improved by tide gates, barriers and salinity control structures (such as sills or weirs).
Retire agricultural lands with drainage problems to eliminate large volumes and sources of
salt loads reaching the Delta. Utilize existing evaporation ponds for storage of agricultural
drainage and release it only during periods of high instream flows.

Island and Levee Maintenance and Stabilization - reconstruct selected high value levees
and those protecting the island transfer system to protect against erosion, seepage,
overtopping and seismic failures. Use levee setbacks wherever needed and feasible.
Stabilize other islands with smaller scale levee improvements or large scale in-filling of the
lowest areas with suitable blends of inorganic soil and or clean dredgedcompost,
materials, to restore interior elevations to near MSL.

Supporting Actions

Bay-Delta Habitat Restoration - maximum level core actions include protecting existing
shallow water habitat, restoring riverine habitat on channel islands, and implementing
measures to curb further introductions of potentially-harmful exotic species.

Enhance Water Supplies - conjunctive use and expanded existing reservoir storage
actions selected to increase water supplies and maximize flexibility of diversion and export
timing.

Increase Supply Predictability - supply predictability is improved for equity by increasing
the capacity of North and South Delta channels, expanding Clifton Court Forebay to the
north, ,and adding a northern intake. South Delta water stages and pumping capabilities are
improved by tide gates. Export diversion capacity is also increased.

Core Actions

Existing upstream habitat areas - implement all remaining complementary, habitat-
related core actions at maximum levels in targeted areas of potentially-high value to Delta
species. Examples include managing flows and temperatures, restoring channel
configurations and spawning gravels, improving existing degraded riparian habitats, and
improving fish passage at upstream barriers.

Manage Contaminant Discharge~ and Maintain Adequate Dilution Flows - core
actions maximized to reduce the quantities of contaminants entering the aquatic system
thereby improving water quality in Bay-Delta receiving waters and associated aquatic
habitats. Examples include implementing source controls for agricultural drainage
constituents, mine and industrial discharges, urban runoff, limited enlargements to existing

|
B--004007

B-004007



reservoirs, and numerous demand reduction measures such as water conservation,
temporary land fallowing, retirement incentives, free market pricing and water reclamation
(the latter because it reduces the demand for Delta exports by providing substitute
supplies). Water transfer core actions also can be timed and maximized so that the
increased flows in upstream channels and the Delta dilute contaminants of concern The
overall improvement in the quality of diverted and delivered water supplies is a significant
benefit.

Manage Agricultural Drainage = Agricultural water quality management measures
directed at subsurface drainage volume control will reduce agricultural demands thereby
increasing in-Delta flows and inflows, and reduce drainage. Other measures, such as those
directed at the elimination of pesticides from tailwaters, also can reduce agricultural water
supply demands on the Delta and improve the quality of Delta inflows.

Improving System Reliability - core actions to increase supply reliability in the service
areas through implementation of integrated long term water management measures can
reduce the need for and Delta diversions and increase ofinstream flowupstream quantities
available for dilution.

Preliminary Assessment.

Equity actions are included to reduce or eliminate impacts where possible, however in-
Delta losses of economic land uses can only be mitigated by payments or land trades.
Increased storage (including in-Delta) and reclamation will augment service area supplies
and improved integrated resources management (especially backup local storage and
conjunctive use) will make alternate supplies available. The overall improvement in the
quality of diverted and delivered water supplies is in itself a benefit that helps to achieve
equity. The volume and salt load in agricultural drainage will be greatly reduced due to the
improved quality of irrigation water. A "Chain-of-Lakes" system is more vulnerable to
failure than a peripheral isolated facility located on stable soils, but a major improvement
over the existing system.

Ecosystem This would be addressed actions and thatQuality by coremeasures create
and improve habitat. Modification of export diversion location and increasing export
capacity coupled with the capability to make in-Delta releases of Sacramento River water,
provide capabilities to release Delta charred flows when needed to maintain water quality
requirements for in-Delta uses and aquatic biota. The major benefit is achieved by
relocating the export diversion from the current South-Delta location to the north Delta
or Sacramento River, where diversions can be better timed to avoid fish migration periods
and bypass flows can be maintained past new fish screens.

Water Supply and Conveyance - Supply predictability is greatly improved with this
alternative because threatened and endangered species constraints on exports will be far
less in magnitude and frequency. Increased storage and reclamation will augment service
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area supplies and improved integrated resources management (especially backup local
storage and conjunctive use) will make alternate supplies available when needed.

Water Quality - Tiffs alternative would improve in-Delta and export water quality for
ecological and service area needs by increasing the quantity and quality of water available
in the Delta and changing the timing of diversions to avoid periods of poorer water
quality. Quantities of contaminants entering the aquatic system from upstream are also
reduced, however some contaminants derived from Delta soils could enter the drinking
water supply (particularly THMs). Overall in-Delta and export water quality is improved
by direct access to, and releases of, higher quality Sacramento River water. Core actions
are maximized to further improve water quantity and quality in Bay-Delta receiving and
exported waters, and improve habitats. Specifically, the actions would 1) serve to
increase the quality and quantity of water available in the Delta thereby decreasing the
concentrations of contaminants; 2) alter the distribution and timing of flows in the Delta
making more water available in the system for dilution of contaminants and beneficial use;
and 3) change the locations and timing of diversions to avoid periods of poor water quality
and reduce entrainment of high fish populations. This affords flexibility to manage Delta
inflows and exports to improve water quality for ecosystem and export needs.

System Reliability - The upgraded levees will greatly reduce flood overtopping and levee
failure risks and associated water quality degradation potential. The probability of a
prolonged shutdown of the water projects and local diversions will be greatly reduced.
Implementation of the island in filling process will allow remaining agricultural,
recreationa! and associated land uses to continue, while relieving a significant amount of
hydrostatic pressure on the levee system. Maximum core levee maintenance actions will
provide additional protection against flood- and seismically-induced levee failures, and
reduce future risks of system-failure-induced shutdowns and export curtailments.

1

1
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Title: Improve habitat and improve in-Delta and export water quality, primarily with physical
facilities in the Delta, while allowing the conversion of existing land uses if beneficial.

Theme: Combine the themes of improving habitat quality and water quality
Subtheme: Modify in-Delta physical facilities and preserve or enhance beneficial water uses
Approach/primary purpose: Improve water quality to meet ecosystem and export
requirements, allowing some conversion of existing land uses if beneficial, imposing minimum
adverse impacts

Solution overview: This alternative improves water quality for in-Delta economic and
needs three of actions that to increase the and~7,ological byutilizing types 1)serve quality

quantity of water available in the Delta thereby decreasing the concentrations of contaminants; 2)
alter the distribution and timing of flows in the Delta making more water available in the system
for dilution of contaminants and beneficial use; and 3) change the locations and timing of
diversions to avoid periods of poor water quality and generally avoid entrainment of fish
populations. Core measures that reduce the quantities of contaminants entering the aquatic system
are included because those actions support the main theme. Equity actions are included to reduce
overall impacts and Delta ecological impacts are mitigated by moving the diversion location
toward the North Delta or Sacramento River. Overall improvement in the quality of diverted and
delivered water supplies is near the maximum level short of a Valley conveyance such as the East-
Valley Canal.

Actions Sdected:

Restore Bay-Delta ttabitats:
Core and non-core actions maximized to improve water quantity and quality in Bay-Delta
receiving and exported waters and improve habitats, allowing conversion of existing land uses
with minimal impacts. Agricultural lands would be returned to open water aquatic habitat usable
by fish and waterfowl, and there would be a major opportunity to include other types of wetland
habitat in an comprehensive alternative, of the Delta would look like theirLargesegments more
original condition.

Restore Upstream
Core actions selected that improve water quality in Bay-Delta receiving waters and associated
~luatic habitats.

Reduce Effects of Diversions:
Modification of export diversion location and increasing export capacity, while providing
capability to make in-Delta releases of Sacramento River water, provide capability to release
Delta channel flows into the central Delta (north-south axis) when needed to maintain water
quality requirements for in-Delta uses and aquatic biota. The major benefit is achieved by
relocating the export diversion from the current South-Delta location which is subject to reversal
of flows directly toward the pumps, to the north, where diversions can be better timed to avoid
fish migration periods and bypass flows can be maintained past new fish screens. Core and non-
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~ ..!i)
core actions also selected to reduce effects of diversions on aquatic habitat quality in Bay-Delta
waters by reducing and re-locating in-Delta diversions and altering their timing to increase the
quantities of instream flow available for habitat and dilution of contaminants. Maximum flexibility
is achieved to manage Delta inflows and exports to improve water quality for both ecosystem and
export needs. Facilities and/or operations to modify in-Delta channel flows provide capabilities
to change the flow split between the Sacramento and Mokelurnne systems, and inflows into the
San Joaquin River distributaries, to dilute contaminants and displace water of poor quality.
Equity is achieved because higher exports can be made when the flows are not needed for
dilution.

Enhancement of Anadromous Fish Populations:
Core actions selected (this theme emphasized in other airs)

Reduce Reliance on Delta Exports:
Core actions selected to reduce reliance on Delta exports by implementing demand reducing
actions such as water conservation, temporary land fallowing, retirement incentives, free market

and reclamation latter because it reduces the demand for Deltapricing water (the exportsby
providing substitute supplies).

Enhance Water Supplies:
Conjunctive use and expanded existing reservoir storage actions selected to increase water
supplies and maximize flexibility of diversion and export timing. Water transfer core actions also
can be timed and maximized so that the increased flows in upstream channels and the Delta dilute
contaminants of concern.

Increase Supply Predictability:
Supply predictability is improved by location of the northern intake where threatened and
endangered species constraints are far less in magnitude and frequency. Export diversion capacity
is also increased. South Delta water stages are improved by tide gates and/or releases fi’om Delta
storage islands. Core actions to increase supply reliability in the service areas through
implementation of integrated long term water management measures can reduce the need for
upstream and Delta diversions and increase quantities ofinstream flow available for dilution.

Managing Water Quality:
In-Delta and export water quality is improved by direct access to, and releases of, higher quality
Sacramento River water. Limited releases could be made to rapidly respond to water quality
degradation in the Delta (e.g. from saltwater intrusion). South Delta water quality is improved by
releases, tide gates, barriers and salinity control structures (such as sills). Some agricultural water
quality management measures" such as those directed at drainage volume control can reduce
agricultural demands. Exporting agricultural drainage to the least sensitive location in the ocean,
or to a non-sensitive salt sink will greatly reduce water quality problems in the Delta and San
Joaquin while minimizing losses and impairment of agricultural lands. The volume and salt load
will be greatly reduced due to the improved quality of irrigation water.

Improving System Reliability:

|
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Some core actions that improve system reliability (notably levee stabilization actions and
maintenance practices) can also improve water quality by reducing contaminant and sediment
discharges, and protect existing land uses. The reliability of the system as far as vulnerability to
catastrophic levee failure is much less, because of hydrostatic equilibrium and the filling of voids
into which salt water would otherwise rush. However, a "Chain-of-Lakes" system is more
vulnerable to failure than a peripheral isolated facility located on stable soils.

Preliminary Assessment:
Modification of export diversion location and increasing export capacity coupled with the
capability to make in-Delta releases of Sacramento River water, provide capabilities to release
Delta channel flows when needed to maintain water quality requirements for in-Delta uses and
aquatic biota. The major benefit is achieved by relocating the export diversion from the current
South-Delta location to the north Delta or Sacramento River, where diversions can be better
timed to avoid fish migration periods and bypass flows can be maintained past new fish screens.
Supply predictability is improved at this location because threatened and endangered species
constraints are far less in magnitude and frequency. This alternative would improve in-Delta and
export water quality for ecological and service area needs by increasing the quantity and quality of
water available in the Delta and changing the timing of diversions to avoid periods of poorer
water quality. Quantities of contaminants entering the aquatic system from upstream are also
reduced, however some contaminants derived from Delta soils could enter the drinking water
supply (particularly THMs). Overall in-Delta and export water quality is improved by direct
access to, and releases of, higher quality Sacramento River water. Equity actions are included to
reduce or eliminate impacts where possible, however in-Delta losses of economic land uses can
only be mitigated by payments or land trades. Increased storage (including in-Delta) and
reclamation will augment service area supplies and improved integrated resources management
(especially backup local storage andconjunctive use) will make alternate supplies available. The
overall improvement in the quality of diverted and delivered water supplies is in itself a benefit
that helps to achieve equity. The volume and salt load in agricultural drainage will be greatly
reduced due to the improved quality of irrigation water. A "Chain-of-Lakes" system is more
vulnerable to failure than a peripheral isolated facility located on stable soils, but a major
improvement over the existing system.
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Preliminary Alternative WQ122

Group Title
Constructing Delta Water Quality Facilities,

Water Quality/Land Use Restoring Existing and Creating New Habitat

Enhance water quality primarily by modifying or constructing Delta physical facilities, and
create habitat by balancing the preservation and enhancement of existing habitats with the
creation of new habitats by converting land currently used for economic purposes into habitat

Key Actions

New Shallow Water Habitat Areas - Create new shallow water habitat by returning one or
two of the most vulnerable western Delta islands to tidal wetlands. Add submerged berms
to existing levees, fill selected deep areas, and reconstruct riverbanks to restore their natural
cross-sectional profiles. Aquatic habitat would also be constructed as part of the Delta water
conveyance facilities.

New and Improved Upstream and Riparian Habitats - restore wetlands and riparian habitats
in floodways to form ecological corridors. Restore Delta wetlands and riparian habitats by
acquiring lands or easements, ensuring adequate water availability (including treated
wastewaters), and replanting native species.

Construction and Improvement of Conveyance Facilities - Construct a small-, medium-,
or large-capacity isolated transfer facility on stable mineral soils around the eastern and
southeastern edges of the Delta to serve the State Water Project or combined State Water
Project/Central Valley Project. Canal releases to Delta channels would require large intakea
size and channel capacity. The canal segments would be connected by a series of inverted
siphons beneath points of significant Delta inflows with pump stations located where
additional hydraulic head is needed.

Reduce Effects of Diversions - Reduce effects on Bay-Delta aquatic habitat quantity and
quality by relocating and reducing in-Delta diversions, altering their timing, and improving
or constructing fish screens. The major benefit is achieved by relocating the project export
diversions from the current south-Delta site, which is subject to reversal of flows directly
toward the pumps, to the north Delta or Sacramento River, where diversions can be better
timed to avoid fish migration periods and bypass flows can be maintained past optimally
designed fish screens. Modify facilities and/or operations to vary remaining Delta channel
flows, particularly the flow split between the Sacramento and Mokelurnne systems, flows
toward the pumps, and inflows into the San Joaquin River distributaries, for the purposes of
avoiding entrainment, improving aquatic habitat, diluting contaminants, and displacing
waters of poor quality. Modify Delta and export diversions and increase export capacities
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to improve capabilities to maintain higher instream flows where and when needed for aquatic
biota and to meet water quality requirements. Achieve equity by permitting higher export
rates when the flows are not needed for dilution.

Managing Water Quality - Improve export and in-Delta water quality by diverting higher
quality Sacramento River water and making releases back into channels at selected Delta
locations. Releases could be made to rapidly respond to water quality degradation in the
Delta (e.g., from saltwater intrusion) at times and locations when and where there would be
no interference with anadromous fish migrations. South Delta water quality is improved by
releases from the conveyance facility, fide gates, barriers, and salinity control structures (e.g.,
sills or weirs).

Conjunctive Use andAdditional Storage- Utilize expanded groundwater storage actions and
conjuctive use to increase water supplies and maximize flexibility of diversion and export
timing. Expand existing reservoir storage to accommodate additional Delta diversions and
provide additional water supplies for use during dry and critical periods.

Supporting Actions

Bay-DeltaHabitat Restoration - Core actions implemented at the maximum level include
protecting existing shallow water habitat, restoring riverine habitat on channel islands, and
implementing measures to curb further introductions of potentially harmful exotic species.

Existing Upstream Habitat Areas - All complementary habitat-related core actions will be
¯ implemented at maximum levels in targeted areas of potentially high value to Delta species.

Examples include managing flows and temperatures, restoring channel configurations and
spawning gravel, improving existing degraded riparian habitats, and improving fish passage
at upstream barriers.

¯ {~ Island and Levee Maintenance and Stabilization - Construct levees built to U.S. Army
Corps of Engineers standards to protect the isolated facility. Reconstruct selected high-value
levees and those protecting the western Delta wetlands to protect against erosion, seepage,
overtopping, and seismic failures. Minimize use of levee setbacks to avoid preemption of
existing land uses. Stabilize other islands with smaller scale levee improvements or large
scale in_filling of the lowest areas with suitable blends of inorganic soil and compost, or clean
dredged materials, to restore interior elevations to near mean sea level.

Core Actions

Bay-Delta Habitat Restoration - All core actions are implemented at the maximum level inI this alternative as described above under Actions"."Supporting

Existing Upstream Habitat Areas - Restoration of upstream habitats would be supported
implementing core-level actions in high-priority areas, such as managing flows and
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temperatures and restoring spawning gravel in upstream anadromous fish habitats, restoring
sites for riparian vegetation, and improving fish passage at upstream barriers.

Reduction in Diversion Effects - Support key actions that reduce diversions with core
actions such as installing fish barriers, improving salvage operations, and managing inflows
and exports using real-time monitoring and adaptive management.

Management of Anadromous Fish - Improvements to the management of anadromous fish
would be supported by core actions such as improving hatchery operations, reducing hatchery
effects on wild populations, and improving fish harvest regulations and their enforcement.

Reductions in Diversion/Export Reliance - Support of key actions to reduce reliance on
Delta diversions and exports would be provided by core actions such as educating users about
reclamation, conservation, water pricing, and desalination feasibility; and by encouraging
land fallowing and retirement to reduce water demand.

Water Supply Enhancement- Support for key actions to enhance water supply are provided
by core actions to encourage conjunctive use and manage watersheds to protect water quality.

Increasing Water Supply Predictability - Increasing the predictability of water supplies
would be achieved by implementing core actions such as facilitating water transfers, long-
term planning for drought, establishing institutions for water management, and coordinating
land use and water supply planning.

Management of Water Quality- Support key actions to improve water quality through core
actions such as implementing source control regulations for agricultural drainage; retiring
lands with drainage problems; and implementing other cost-effective actions to manage
urban, industrial, and mine discharges and runoff.

Improving System Reliability - Support for ~ey actions to increase supply reliability in the
service areas is provided by implementing core actions such as integrated long-term water
management measures can reduce the need for upstream and Delta diversions and increase
quantities of instream flow available for dilution.

Preliminary Assessment

Ecosystem Quality - Ecosystem quality would be greatly improved by this alternative. The
major benefit is achieved by relocating the export diversion from the current south-Delta
location to the Sacramento River, where diversions can be better timed to avoid fish
migration periods and bypass flows can.be maintained past new fish screens. This alternative
would improve in-Delta and export water quality for ecological and out-of-stream needs by
increasing the quantity and quality of water available in the Delta and changing the timing
of diversions to avoid periods of poorer water quality. Modifying export diversion locations
and increasing export capacity coupled with the capability to make in-Delta releases of
Sacramento River water (when there would be no interference with anadromous fish
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migrations) provide capabilities to release Delta channel flows when needed to maintain
water quality requirements for in-Delta uses and aquatic biota.

Water Supply and Conveyance - Supply predictability is greatly improved with this
alternative because there will be virtually no threat of interruption as a result of Delta levee
failures, and threatened and endangered species constraints on exports will be far less in
magnitude and frequency. Increased storage and reclamation will augment service-area
supplies and improved integrated resources management (especially backup local storage
and conjunctive use) will make alternate supplies available when needed.

Water Quality - Modification of export diversion locations and increasing export capacity
coupled with the ability to make peripheral Delta releases of Sacramento River water, provide
capabilities to release Delta channel flows where and when needed to maintain water quality
requirements for in-Delta uses and aquatic biota. This alternative would improve in-Delta
and export water quality for ecological and service area needs by increasing the quantity and
quality of water available in the Delta and changing the timing of diversions to avoid periods
of poorer water quality. Quantities of contaminants entering the aquatic system from
upstream are also reduced.

System Reliability - The probability of a prolonged shutdown of the water projects and local
diversions will be greatly reduced. Implementation of selected island infilling will allow
remaining agricultural, recreational, and associated land uses to continue, while relieving a
significant amount of hydrostatic pressure on the levee system. Maximum core-level levee
maintenance actions will provide additional protection against flood- and seismically induced
Ievee failures, and reduce future risks of system-failure-induced shutdowns and export
curtailments.

tl
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Preliminary Alternative WQ 22

Water Quality/Land Use Water Quality and Habitat Enhancement
with Facilities and Balanced Conversions

Enhance habitat and water quality, primarily by modifying or constructing Delta physical
facilities and balancing the maintenance and conversion of existing land uses, while
minimizing adverse impacts.

Key Actions

New shallow water habitat areas - create new shallow water habitat by returning one or
two of the most vulnerable western Delta islands to tidal wetlands. Add submerged berms
to existing levees, fill selected deep areas, and reconstruct river banks to restore their
natural cross-sectional habitat also would be constructed of theprofiles. Aquatic as part
Delta water conveyance facilities.

Ne~v and improved upstream and riparian habitats - restore~ wetlands and riparian
habitats in floodways to form ecological corridors. Restore Delta wetlands and riparian
habitats by acquiring lands or easements, ensuring adequate water availability (including
treated wastewaters), and replanting native species.

Construction and Improvement of Conveyance Facilities - construct a small, medium
or large capacity peripheral canal on stable mineral soils around the eastern and south-
eastern edges of the Delta to serve the SWP or combined SWP/CVP. Canal releases to
Delta channels would be an optional feature requiring enlarged intake size and channel
capacity. The canal segments would be connected by a series of inverted siphons beneath
points of significant Delta inflows with pump stations located where additional head is
needed.

Reduce Effects of Diversions - reduce effects on Bay-Delta aquatic habitat quantity and
quality by relocating and reducing in-Delta diversions, altering their timing and improving
or constructing fish screens. The major benefit is achieved by relocating the project
export diversions from the current South-Delta site, which is subject to reversal of flows
directly toward the pumps, to the north Delta or Sacramento River, where diversions can
be better timed to avoid fish migratibn periods and bypass flows can be maintained past
optimally-designed fish screens. Modify facilities and/or operations to vary remaining
Delta channel flows, particularly the flow split between the Sacramento and Mokelumne
systems, flows toward the pumps, and inflows into the San Joaquin River distributaries,
for the purposes avoiding entrainment, improving aquatic habitat, diluting contaminants,
and displacing waters of poor quality. Modify Delta and export diversions and increase
export capacities to improve capabilities to maintain higher instream flows where and
when needed for aquatic biota and to meet water quality requirements. Achieve equity by
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permitting higher export rates when the flows are not needed for dilution.

Managing Water Quality - improve export and in-Delta water quality by diverting higher
quality Sacramento River water and making releases back into channels at selected Delta
locations. Releases could be made to rapidly respond to water quality degradation in the

’ i Delta (e.g. from saltwater intrusion) at times and locations when and where there would
be no interference with anadromous fish migrations. South Delta water quality is improved
by releases, tide gates, barriers and salinity control structures (such as sills or weirs).

Conjunctive Use and Additional Storage - Utilize expanded groundwater storage actions
and conjuctive use to increase water supplies and maximize flexibility of diversion and
export timing. Expand existing reservoir storage to accommodate additional Delta
diversions and provide additional water supplies for use during dry and critical periods.

Managing Agricultural Drainage- Exporting agricultural drainage from the San Joaquin
Valley to the least sensitive locations in the ocean or salt sinks will greatly reduce water

l quality problems in the San Joaquin River and southern Delta while minimizing impairment
of agricultural lands and resultant losses in production. Fallow, or provide incentives to
retire agricultural lands with drainage problems to reduce volumes and sources of salt

l loads requiring export or reaching the Delta. Utilize existing evaporation ponds for
storage of agricultural drainage and release it only during periods of high instream flows.

Island and Levee Maintenance and Stabilization - Project levees will protect the
isolated facility. Reconstruct selected high value levees and those protecting the western
Delta wetlands to protect against erosion, seepage, overtopping and seismic failures.
Minimize use of levee setbacks to avoid pre-emption of existing land uses. Stabilize other
islands with smaller scale levee improvements or large scale in-filling of the lowest areas
with suitable blends of inorganic soil and compost, or clean dredged materials, to restore
interior elevations to near MSL.

Supporting Actions

Bay-Delta Habitat Restoration - maximum level core actions include protecting existing
shallow water habitat, restoring riverine habitat on channel islands, and implementing
measures to curb further introductions ofpotentially-harrnful exotic species.

Existing upstream habitat areas - implement all complementary, habitat-related core
actions at maximum levels in targeted areas of potentially-high value to Delta species.
Examples include managing flows and temperatures, restoring channel configurations and
spawning improving existing degraded riparian habitats, improvinggravels, and fish
passage at upstream barriers.

Enhance Water Supplies - water transfer core actions also can be timed and maximized
so that the increased flows in upstream channels and the Delta dilute contaminants of
concern.
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226) Incfeas~ the storage in the a~Ta~ upstream of the Ddta (209) and d~vclop an
isolated t~ansfe~/convcya.c~ faciliW (213 or 212).

Allow for greater management of war.shed nmoff (increase yidd / r~du~
flood control losses) and provide an eifident means to convcy wat~ t~ough
the Delta,

227) Inc~,~ the off-stream storage capacity in the ~cas upstream of th~ Delta (209)
and d~alop an iso~ cas~skle tr~csfe~conveyan~ fac~ty (variation of 213).

Large wcstsid¢ storage/conveyance idea.

228) Inc-fcasc storage in all ~ (211) and devdop an isolated t~a~sfc~/convcym~
fsdliw (213 o~ 2!2)-

In,’case yield and sto~age mana~cmemt capabilities as wall a~ h~nprow the
cffideacy of watc~ movemcm ttu’ough the Dclta-

229) Increase stor~� in all areas (21 I) and increase the pump~/convcya~¢ ~apaciw
of e, xpo~t faciliti~ (2153.
- yield sto~agc man~gcmcnt ~pabflitics ebility to movc

water out of the Delta.

Note: A~i ./~ve ~�~r,.~e~ Sucrar-en:. ~eValle~ projects, ottly
alternative which is ~distinctly Sa~ ~oaquin Valle~ i~ shown below.

230) ~n~casc (vaCation of 20~) and (variation of 213) along thecon~cyanc~

easts~dc San ~o~luin Valley (on ~5 off-~cam ~to~agc with an isolatcd
convcyanzz facilky).

Increase ability to and water along the cast ddc of
th~ San ~oaquin Valley to provide in~-cased ~uppl~cs for supply and
~nvironmental watt.

|

I Al:~e:rnative Generat~sn Team Dcc.e.mb~ 14, 1995
Water Supply Page 3

|
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
REDUCING DEMAND (Alternative 201)

Theme: Demand reduction
Sub theme: In export area 0nly
Approach: Conservation/reclamation, water marketing, land use planning

SOLUTION OVERVIEW

Future increases in water needs in the export area are envisioned in response to anticipated
population increases. This alternative is intended minimize future water needs in the export
area to the maximum extent practicable by aggressive demand management, water marketing,
and water pricing in the export area. It is felt that the combination of demand management
actions and more efficient water marketing actions are synergistic and will lead to a more
efficient utilization of the existing resource. This alternative therefore emphasizes actions such
as conservation, reclamation, pricing, water transfers, and land use planning and conversion.
This alternative is considered a default alternative that would likely be required as part of the
NEPA/CEQA requirements.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
no actions above core actions were selected in this category

Reduction in Diversion Effects
no actions above core actions were selected in this category

Management of Anadramous Fish
actions above actions selected in thisno core were category

Reduction in Export Reliance
The principal thrust of this alternative is to reduce export reliance by improved utilization and
reuse of water in the export area. Many of the actions in this alternative are core actions which
would be implemented at the maximum level. Conservation would be implemented by
agricultural, undustrial, and municipal users. Reclamation of municipal waste water and
agricultural drainage water would supplement supplies for potable and nonpotable uses,
including irrigation. To increase the options to water users, this alternative would encourage
actions to facilitate water marketing and a market-driven pricing structure. Improved land use
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planning based on water availability and actions that would encourage land retirement and
fallowing during drought periods would be undertaken under this option.

Water Supply Enhancement Predictability
This alternative will enhance water supply predicability in export areas by providing multiple
water supply options and relying less on delta exports.

Management of Water Quality
no actions above core actions wereselected in this category

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
Indirect benefits to ecosystem quality will be achieved by limiting future increases in delta
exports.

Water Supply Reliability
This alternative would enhance water supply reliability by encouraging reuse of existing Delta
and non-Delta supplies and facilitating water transfers.

Water Quality
Indirect benefits to water quality will be achieved by limiting future increases in delta exports.

System Vulnerability
This alternative would not yield direct benefits to system vulnerability.

|
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REDUCE COMPETITION FOR WATER DURENG CRITICAL PERIODS BY
REDUCING DEMAND (alternative 202)

Theme: Demand reduction
Sub theme: In and upstream of Delta only
Approach: Conservation/reclamation and water marketing

SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by reducing
agricultural and urban demand in and upstream of the Delta. This alternative combines
demand management actions and more efficient water marketing actions as these are
synergistic and will lead to a more efficient utilization of the existing resource. This alternative
therefore emphasizes actions such as conservation, reclamation, pricing, water transfers, and
land use planning and conversion. This alternative may lead to reduced diversions in and
upstream of the Delta and, in response, may necessitate reoperational actions for upstream
reservoirs. Indirect environmental benifits should accrue from this alternative because of
reduced diversions.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were Selected in this category

Upstream Habitat Restoration
no actions above core actions were selected in this category

Reduction in Diversion Effects
no actions above core actions were selected in this category

Management of Anadramous Fish
no actions above core actions were selected in this category

Reduction in Export Reliance
no actions above core actions were selected in this category

Water Supply Enhancement Predictability

The principal thrust of this alternative is to enhance water supply predictability by improved
utilization and reuse of water in and upstream of the Delta. Many of the actions in this
alternative are core actions which would be implemented at the maximum level. Conservation
would be implemented by agricultural, undustrial, and municipal users. Reclamation of

12/15/95
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¯ municipal waste water and agricultural drainage water would supplement supplies for potable
and nonpotable uses, including irrigation. To increase the options to water users, this
alternative would encourage actions to facilitate water marketing and a market-driven pricing
structure. Improved land use planning based on water availability and actions that would
encourage land retirement and fallowing during drought periods would be undertaken under
this option.

Management of Water Quality
no actions above core actions were selected in this category

Improvements to System Reliability/Vulnerability
actions above actions selected in thisno core were category

PRELIMINARY ASSESSMENT

Ecosystem Quality
Enhanced by virtue of reduced diversions upstream and in Delta; benefits possibly offset by
increased exports.

Water Supply Reliability
This alternative would increase water supply reliablity by reducing demand in and upstream of
Delta. In order to capitalize on achieved demand reduction, may need to reoperate existing
upstream reservoirs to provide more supply during critical periods, and/or to provide for
additional upstream storage.

Water Quality
Modest water quality benefits may accrue from reduced agricultural drainage.

System Vulnerability
No additional benefits beyond those provided by core actions.

12/15/95
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
REDUCING DEMAND (alternative 203)

Theme: Demand reduction
Sub-theme: In export area and in and upstream of Delta
Approach: Conservation!reclamation, water marketing, land use planning

SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by reducing
agricultural, industrial, and municipal demand in the export area and in and upstream of the
Delta. This alternative combines demand actions, andmanagement watermarketingactions,
land use planning actions as these are synergistic and will lead to a more efficient utilization
of the existing resource. This alternative therefore emphasizes actions such as conservation,
reclamation, pricing, water transfers, and land use planning and conversion. This alternative
recognizes that currently there are institutional and regulatory impediments that would have to
be overcome to achieve reliable transfers between willing sellers in and upstream of the Delta
and willing buyers in the export area. This alternative is based on aggressive implementation
of actions that tend toward better util zafion of existing supplies and therefore may represent a
default alternative for the NEPA/CEQA process.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
no actions above core actions were selected in this category

Reduction in Diversion Effects
no actions above core actions were selected in this category

Management of Anadramous Fish
no actions above core actions were selected in this category

Reduction in Export Reliance
One thrust of this alternative is to reduce export reliance by improved utilization and reuse of
water in the export area. Many of the actions in this alternative are core actions which would
be implemented at the maximum level. Conservation would be implemented by agricultural,
undustrial, and municipal users. Reclamation of municipal waste water and agricultural
drainage water would supplement supplies for potable and nonpotable uses, including
irrigation. To increase the options to water users, this alternative would encourage actions to

12/15/95
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ADAPTIVE MANAGEMENT OF DELTA OUTFLOW FOR TRANSPORT AND
ESTUARINE HABITAT CONDITIONS (Alternative 204).

Theme: Reduce water requirements for transport and estuarine habitat management.
Sub-theme: Minimize surplus Delta outflows beyond transport and habitat needs.
Approach: Adaptive management with real-time salinity and fish monitoring.

HIGHLIGHTS

Habitat restoration and adaptive water management for pulse flows and estuarine salinity control
will minimize the needs for Delta outflow. Restoration of shallow and wetland habitat in the
vicinity of the confluence of the Sacramento and San Joaquin Rivers (some agricultural land
conversion) would be use to improve the estuarine habitat. Substantial habitat protection is
achieved with PGE cooling towers.

SOLUTION OYERVIEW

This alternative is intended to achieve substantial improvement in transport and estuarine habitat
conditions and the survival of juvenile fish species feeding and rearing in the estuarine habitat.
Restoration of shallow and wetland habitat in the vicinity of the confluence of the Sacramento and
San Joaquin Rivers (some agricultural land conversion) would be use to improve the estuarine
habitat. This alternative emphasizes actions which will improve the suitable estuarine habitat
conditions (salinity, transport and entrainment reductions) with reduced Delta outflow
requirements. These savings in releases from storage and outflow requirements would then
become available for export during times when entrainment effects would be minimized. Cooling
towers for the PGE Delta power plants should be constructed to reduce the entrainment effects in
the expanded estuarine habitat. Fish barriers at DCC, Georgiana Slough, and Threemile Slough
should be included to reduce the mortality of migrating salmon and other anadromous species.
Pulse flows would be used to transport riverine and Delta spawning larvae into the estuarine
entrapment zone used for rearing.

ACTIONS SELECTED (in addition to core actions)

Bay-Delta Habitat Restoration- restoration of estuarine habitat in the vicinity of the confluence;
conversion of some agricultural land ( e.g. Sherman Island) to shallow water and wetland habitats;
conversion of some non-tidal wetlands (e.g. Suisun Marsh) to tidal wetlands to increase estuarine
fish habitat benefits.

Upstream Habitat Restoration-

Reduction in Diversion Effects- construct cooling towers to eliminate PGE power plant cooling
_.water entrainment.
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Management of Anadromous Fish- fish barriers to direct migrating salmon down the
Sacramento and San Joaquin Rivers towards the estuarine habitat area.

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management of pulse flo~"~ and
Delta outflows to reduce existing Delta outflow requirements and thereby allow more water to be
exported.

Managem.ent of Water Quality-

Improvement to System Reliability/Vulnerability-

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement in estuarine habitat and fishery benefits.

Water Supply Reliability- Increased water supply reliability from reduced Delta outflow
requirements. The portion of the water savings from reduced outflow that can be exported will
depend on diversion opportunities and storage capacities.

Water Quality-

System Vulnerability-

II
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ADAPTIVE MANAGEMENT OF RELEASES FOR RIVERINE HABITAT AND FISH
TRANSPORT CONDITIONS (Alternative 205).

Theme: Reduce water requirements for instream flow and transport management.
Sub-theme: Minimize releases beyond riverine habitat and transport needs.
Approach: Adaptive management with real-time temperature and fish monitoring.-’~’

HIGHLIGHTS

Habitat restoration and adaptive water management for instream flows will minimize the needs for
reservoir releases. Substantial riverine habitat protection is achieved by relocation of all major
river diversions to upstream of the anadromous fish habitat. However, these upstream water
savings may not be exportable if there are no additional diversion opportunities.

SOLUTION OVERVIEW

This alternative is intended to achieve substantial improvement in riverine habitat conditions and
the survival of spawning and rearing juvenile fish by restoring channel and riparian habitat below
the major tributary storage reservoirs. This alternative emphasizes actions which will improve the
suitable habitat conditions (temperature, gravel, transport, entrainment reductions) with reduced
reservoir release requirements. These savings in releases from storage would then become
available for export during times when pumping capacity was available and when entrainment
effects would be minimized. Major fiver diversions should be relocated to upstream of the
anadromous habitat area (i.e. canal from Keswick to replace Tehama-Colusa and Glenn-Colusa
ID intakes). Channel and riparian restoration activities would be used to improve the riverine
habitat.

ACTIONS SELECTED (in addition to core actions)

Bay-Delta Habitat Restoration-

Upstream Habitat Restoration-restoration ofriverine and riparian habitat below allmajor

reservoirs.

Reduction in Diversion Effects- relocate major river diversions to upstream of the spawning
rearing habitats.

Management of Anadromous Fish-

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management of instr.eam flows and
transport flows to reduce existing release requirements and thereby allow more water to be

II
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diverted or exported.

Management of Water Quality-

Improvement to System Reliability/Vulnerability-

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement in riverine habitat and fishery benefits.

Water Supply Reliability- Increased water supply reliability from reduced instream flow
requirements. However, these upstream water savings may not be exportable if there are no
additional diversionopportunities.

Water Quality-

System Vulnerability-

|
|
|
|
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ADAPTIVE MANAGEMENT OF DELTA OUTFLOW AND INSTREAM FLOW
RELEASES (Alternative 206).

Theme: Reduce water requirements for riverine and estuarine habitat management.
Sub-theme: Minimize reservoir releases and Delta outflows beyond habitat needs.
Approach: Adaptive management with real-time temperature, salinity and fish moN~oring.

HIGHLIGHTS

Habitat restoration and adaptive water management for instream flows and estuarine habitat will
minimize the needs for Delta outflow. Substantial habitat protection is achieved by PGE cooling
towers and relocation of all major fiver diversions to upstream of the anadromous fish habitat.

SOLUTION OVERVIEW

This alternative is intended to achieve substantial improvement in both riverine and estuarine
habitat conditions the survival offish spawning rearing andandincrease and intherivedne
estuarine habitats. Channel and dparian restoration activities would be used to improve the
riverine habitat. Restoration of shallow and wetland habitat in the vicinity of the confluence of the
Sacramento and San Joaquin Rivers (some agricultural land conversion) would be use to improve
the estuarine habitat. This alternative emphasizes actions which will improve the suitable riverine
habitat conditions (temperature, gravel, transport, entrainment reductions) with reduced reservoir
release requirements. This alternative emphasizes actions which will improve the suitable
estuarine habitat conditions (salinity, transport and entrainment reductions) with reduced Delta
outflow requirements. These savings in releases from storage and outflow requirements would
then become available for export during times when entrainment effects would be minimized.
Major river diversions should be relocated to upstream of the riverine habitat area. Cooling
towers for the PGE Delta power plants should be constructed to reduce the entrainment effects in
the expanded estuarine habitat. Fish barriers at DCC, Georgiana Slough, and Threemile Slough
should be included to reduce the mortality of migrating salmon and other anadromous species.
Pulse flows would be used to transport riverine and Delta spawning larvae into the estuarine
entrapment zone used for rearing.

ACTIONS SELECTED (in addition to core actions)

Bay-Delta Habitat Restoration- restoration of estuarine habitat in the vicinity of the confluence;
conversion of some agricultural land ( e.g. Sherman Island) to shallow water and wetland habitats;
conversion of some non-tidal wetlands (e.g. Suisun Marsh) to tidal wetlands to increase estuarine
fish habitat benefits.

Upstream Habitat Restoration-

Reduction in Diversion Effects- construct cooling towers to eliminate PGE power plant cooling
water entrainment; relocate diversions to upstream offiverine habitat used by anadromous fish.
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Management of Anadromous Fish- fish barriers to direct migrating salmon down the
Sacramento and San Joaquin Rivers towards the estuarine habitat area.

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management of instream-t~ows,
transport flows and Delta outflows to redu~ existing instream flow and Delta outflow
requirements and thereby allow more water to be exported.

Management of Water Quality-

Improvement to System Reliability/Vulnerability-

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement both riverine and estuarine habitat conditionsin
and associated fishery benefits.

Water Supply Reliability- Increased water supply reliability from reduced instream flow releases
and reduced Delta outflow requirements.

Water Quality-

System Vulnerability-

I
I
i
i
i
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ALTERNATIVE207: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING OFF-

STREAM STORAGE IN EXPORT AREAS.

Theme: Reduce competition for water during critical periods by increasing supply
~vailability.

Sub-theme: Increase storage in the export areas.
Approach: Develop new off-stream storage facilities.

SOLUTION OVERVIEW

TNs alternative is intended to reduce the competition of water supplies during critical periods by
increasing the amount of available storage in the export areas. The availability of additional off-
stream storage would be integrated with SWP/CVP diversion patterns to capture a greater portion
of flood/winter flows. Captured flows would be stored for release during periods of high

for in the the demand from the Delta thesecompetition water Delta, therebyreducing during
periods.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion Effects
In addition to core actions, additional actions included in this alternative are:

¯ Delta actions to modify export criteria.exportmanagement

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

I CALFED Alternative Generation Team Page 1 Dec 19, 1995 10:l lain
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Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

Water Supply Enhancement and Pred!ctability
Beyond the core actions in this category, actions would be selected to:

~1 ¯ Increase off-stream storage in the export areas (on the order of 500 TAF).
¯ Implement long-term planning for drought contingencies above core level

i. 1
implementation.

Management of Water Quality
No actions above those identified actions selected in this Thecore were category.
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability
Water supply reliability is the focus of this alternative. The reliabili.ty is improved through the
development of additional off-stream storage which would enable the capture of flood/winter
flows which currently are currently not diverted from the Delta due to a lack of storage
availability.

Water Quality
Water quality is addressed only at the core level.

CALFED Alternative Generation Team Page 2 Dec 19, 1995 10:1 tam
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System Vulnerability
System vulnerability is addressed only at the core level.

CAL!~ED Alternative Generation Team Page 3 Dec 19, 1995 10:llam
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ALTERNATIVE 208: REDUCE COMPETITION FOR DELTA SUPPLIES BY INCREASING ON-

STREAM STORAGE CAPACITIES UPSTREAM OF THE DELTA.

Theme: Reduce competition for water during critical periods by increasing supply
availability.

Sub-theme: Increase storage upstream of the Delta.
Approach: Develop additional on-stream storage capacity.

SOLUTION OVERVIEW

This alternative is intended to reduce the competition of water supplies during critical periods
by increasing the amount of storage and supply in the area upstream of the Delta. The
development of additional on-stream storage capacity coupled with reoperation of existing
storage facilities would capture a greater portion of flood/winter flows and reduces the losses
associated with flood control releases. Flows stored in new or expanded on-stream reservoirs
upstream of the Delta would be release during periods of high competition for water in the
Delta, thereby increasing the available supply and reducing competition during these periods.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would’be unchanged by this alternative.

Reduction in Diversion Effects
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta

~
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exports and other diversions would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

¯ Expand on-stream storage capacity in areas upstream of the Delta.
¯ Modify operations of reservoirs upstream of the Delta.

The effect of these actions would be to increase the yield of watersheds upstream of the Delta.
Core actions related to long-term planning for drought contingencies and improved coordinatign
of water management would be would be implemented at a higher level than that proposed at
the core level.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability
Water supply reliability is the focus of this alternative. Reliability is improved through the
development of additional on-stream storage upstream of the Delta. The increase in upstream
storage would enable the capture of currently unregulated flows and a reduction in the loss of
water released for flood controI measures. The yield generated from such storage would be
available for release during periods of high competition in the Delta, thereby reducing
competition during these critical periods.

water Quality
Water quality is addressed only at the core level.

I CALFED Alternative Generation Team Dec 19, 1995 10:1 larn
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System Vulnerability
System vulnerability is generally addressed at the core level. Secondary benefits (specific to the
approach of this alternative) would be increased flood control storage and management

~ CALFED Alternative Generation Team Dec 19, 1995 10:I 1am
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ALTERNATIVE 209: REDUCE COMPETITION FOR DELTA SUPPLIES BY CONVERTING SELECT

DELTA ISLANDS TO STORAGE FACILITIES.

The~ne: Reduce competition for water during critical periods by increasing supply
availability.

Sub-theme: Increase storage within the Delta.
Approach: Convert select Delta islands to storage facilities.

SOLUTION OVERVIEW

This altemative is intended to reduce the competition for water supplies during critical periods
by developing storage within the Delta through conversion of selected islands to storage facilities.
These island storage facilities would capture excess flows in the Delta and release them for
environmental or supply needs during periods when competition is high for other Delta sources.
An in-Delta storage facility operated in such a manner would reduce the competition of Delta
water supplies and ensure a greater level of reliability for export water.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were in category. However, toselected this
mitigate habitat losses from conversion of Delta islands to storage facilities the level of
implementation of core actions would be increased by this alternative.

Upstream Habitat Restoration
No actions above those identified as core actions were selectedin this category.The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion Effects
No actions above those identified actions selected in this Thecore were category.
implementation level of core actions would be unchanged by this alternative.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The

CALFED Alternative Generation Team Dec I9, 1995 l0:12am
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implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports and other diversions would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category~ actions would be selected to:

¯ Develop storage capacity within the Delta.
¯ Modify operations of reservoirs upstream of the Delta.

The effect of these actions would be to capture excess flows in the Delta. Upstream reservoir
operations would be altered to coordinate with releases from Delta storage facilities for export.
Core actions related to long-term planning for drought contingencies and improved coordination
of water management would be would be implemented at a higher level than proposed at thethat
core level.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Only core actions related to ecosystem quality are included in this alternative. However, core
actions aimed a Delta habitat are to be implemented at a higher level to mitigate losses of habitat
associated with conversion of Delta islands to storage facilities. Higher implementation levels
of theses actions is intended to maintain ecosystem quality at the core level and to improve
ecosystem quality.

Water Supply Reliability
Water supply reliability is the focus of this alternative. Reliability is improved through the
development in-Delta storage. In-Delta storage would be operated to capture excess Delta flows
and generate new supplies to ensure the reliability of export and environmental water in the
Delta. The focus of this in-Delta facility is to reduce competition for water during critical

CALFED Alternative Generation Team Dec 19, 1995 10:12am
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periods.

Water Quality
Water quality is addressed only at the core level.

System Vulnerability
Water quality is addressed only at the core level.

CALFED Alternative Generation Team Dec 19, 1995 10:12am
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Alternative 210:

Title: Reduce Competition for Water Supplies Through Enhanced Utilization of
Conjunctive Use Programs

Theme: Reduce competition for water during critical periods by increasing sti~ply
availability.

Sub-Theme: Increase ground and surface water conjunctive use storage.

Approach: Increase groundwater storage north of the Delta for use during periods of
high competition.

Solution Overview

This alternative is intended to reduce the competition for Delta water supplies during
critical periods by increasing the conjunctive use of groundwater and surface water
supplies. This alternative would require increased diversion capacities at selected
locations .to divert surplus and flood flows into groundwater storage. The stored
groundwater would be pumped during high competition periods and an equal amount of
water would not be diverted from north of the Delta streams, thus increasing overall
available Delta supply. The additional volume of water available to the Delta would
increase the reliability of overall Delta water supply during critical periods.

Actions Selected

Bay-Delta Habitat Restoration
No actions above the those identified as core actions were selected for this category.

Upstream Habitat Restoration
No actions above the those identified as core actions were selected for this category.

Reduction in Diversion Effects
No actions above the those identified actions selected for thisas core were category.

Management of Anadromous Fish
No actions above the those identified as core actions were selected for this category.

Reduction in Diversion/Export Reliance
No core actions exist for this category. Non-core actions selected for this alternative
include:
¯ Enlarged pumping and conveyance facilities
¯ Implement techniques to increase groundwater recharge

B--004044
B-004044



¯ Water Supply Enhancement and Predictability

i ’~ In addition to the core actions, the following actions have been included:
¯ Implement techniques to increase groundwater recharge

Management of Water Quality
No actions above the those identified as core actions were selected for this catego~

Improvement to System Reliability/Vulnerability
In addition to the core actions, the following actions have been included:

~ ¯ Increase downstream flood protection by coordinating conjunctive use storage of

l
flood flows with operation of existing facilities.

i Preliminary Assessment

Ecosystem Quality

i Ecosystem quality is addressed to the level of core actions.

Water Supply Reliability
Water supply reliability is the primary objective of this alternative. Reliability is improved
through the development of expanded conjunctive use programs, whereby surplus and
flood flows are diverted and stored in north of Delta groundwater basins for use during

II~ periods of high competition for Delta water supply. Surface water volumes equal to the
amount of stored groundwater would not be diverted during critical periods resulting in.
increased Delta supply.

Water Quality
Water Quality is addressed only at the core level.

System Vulnerability
Vulnerability to the system from downstream flooding would be decreased as periodic
flood flows would be partially diverted to groundwater storage before entering the DelL.

|
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ALTERNATIVE211: REDUCE COMPETITION FOR DELTA SUPPLIES BY INCREASING STORAGE

CAPACITIES THROUGHOUT THE SYSTEM.

Theme: Reduce competition for water during critical periods by increasing supply
availability.

Sub-theme: Increase storage in upstream and export areas and within the ~elta.
Approach: Develop off-stream storage in the export area, on-stream storage upstream of

the Delta, and Delta island storage within the Delta.

SOLUTION OVERVIEW

This alternative is intended to reduce the competition for water supplies during critical periods as
well as increase the reliability of water supplies. Storage facilities would be developed in the export
and upstream areas and within the Delta. These facilities would be operated to maximize supply
reliability for Delta exports. While these facilities could provide water for environmental purposes,
those benefits are not considered as part of this alternative.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. However, to
mitigate habitat losses from conversion of Delta islands to storage facilities the level of
implementation of core actions would be increased by this alternative.

Habitat RestorationUpstream
No actions above those identified as core actions were selected in this category. However, to
mitigate habitat losses associated with the development of additional on-stream storage the level of
implementation of core actions would be increased by this alternative.

Reduction in Diversion Effects
In addition to core actions, additional actions included in this alternative are:

¯ Delta export management actions to modify export criteria.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The implementation
level of core actions would be unchanged by this alternative.

CALFED Alternative Generation Team Dec 19, 1995 I0:12am
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Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The implementation
level of core actions would be unchanged by this alternative. Reliance on Delta exports and other
diversions would remain unchanged.

Water Supply Enhancement and Predictability                             -’~
Beyond the core actions in this category, actions would be selected to:

¯ Develop new or expanded off-stream storage capacity in export areas.
¯ on-stream of the Delta.Expand storagecapacityupstream
¯ Develop storage capacity within the Delta.
¯ Modify operations of reservoirs upstream of the Delta.

The effect of these actions would be to capture unregulated flows in the Delta and upstream
watersheds. Upstream reservoir operations would be altered to coordinate with releases from Delta
storage facilities for export. Core actions related to long-term planning for drought contingencies
and coordination of would be their maximum levels.improved watermanagement implementedat

Management of Water Quality
No actions above those identified as core actions were selected in this category. The implementation
level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category. The implementation
level of core actions would be unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Only core actions related to ecosystem quality are included in this alternative. However, core
actions aimed at Delta habitat are to be implemented at a higher level to mitigate losses of habitat
associated with conversion of Delta islands to storage facilities. Core actions associated with
upstream habitat will also be implemented at a higher level to mitigate for habitat losses due to
increases in on-~ storage facilities. Higher implementation levels of theses actions is intended
to maintain ecosystem quality at the core level and to improve ecosystem quality.

CALFED Alternative Generation Team Dec 19, 1995 10:12am
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Water Supply Reliability
Water supply reliability is the focus of this alternative. Reliability is improved tkrough the
development of additional storage throughout the system. Additional storage would be operated to
capture excess Delta" flows and generate new supplies to ensure the reliability of export and
environmental water in the Delta.

Water Quality
Water quality is addressed only at the core level.

System Vulnerability
Water quality is addressed only at the core level.

CALFED Alternative Generation Team Dec 19, 1995 10:12am
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
INCREASING SUPPLY AVAILABILITY (alternative 212)

Theme: Increase supply
Sub-theme: Increase efficiency of water movement through and/or around the Delta
Approach: Relocate and redesign export facilities.

SOLUTION OVERVIEW
Currently, the diversions at the existing SWP and CVP export facilities are significantly
constrained by environmental considerations such that the regulated diversions are often well
below the physical capacities of the export pumps. This alternative is intended to relocate
and/or redesign the export facilites in order to relax the current environmental restrictions on
diversion magnitude and timing. By taking advantage of this "diversion opportunity",
additional supplies would be made available for export.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
No actions above actions selected in thiscore were category.

Reduction in Diversion Effects
Actions in this alternative include relocating and redesigning the export diversion facilites
such that diversion impacts in water transport, water quality, and fisheries are significantly
reduced. Actions to accomplish this reduction in diversion effects would include relocating
the diversions to less sensitive locations (e.g., Old River), increasing the size of the forebays,
and installing state-of-the-art fish screens and barriers.

Management of Anadramous Fish
No actions above core actions were selected in this category.

Reduction in Export Reliance
No actions above core actions were selected in this category.

Water Supply Enhancement Predictabilffy
The principal thrust of this alternative is to enhance water supply reliability and water quality
by relocating and redesigning the export facilities such that entrainment and "reverse flow"
effects would be substantially mitigated.

Management of Water Quality
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Relocation and redesign of the export diversion facilities should enhance the quality of
exported water and generally improve the quality of water in the south Delta.

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
Diversion effects associated with the current export facilities would be mitigated with the
construction of new diversion facilities in the south Delta.

Water Supply Reliability
This alternative would increase water supply reliability and water supply quality by
relocating and redesigning the export facilites in order to relax the current restrictions on
export diversion magnitude and timing.

Water Quality
This alternative should improve the quality of exported water.

System Vulnerability
No additional benefits beyond those provided by core actions.
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
INCREASING SUPPLY AVAILABILITY (alternative 213)

Theme: Increase supply
Sub-theme: Increase efficiency of water movement through and!or around the Delta
Approach: Develop eastside isolated transfer/conveyance facility

SOLUTION OVERVIEW

This alternative is intended to increase the reliability and water quality of Delta exports by
constructing an eastside isolated transfer facility between the Sacramanto River in the north
Delta and Clifton Court Forebay. It is assumed that by moving the diversion from the south
Delta to the Sacramento River, the current regulatory export pumping restrictions will be
significantly relaxed such that the full physical capacity of the export will be availablepumps
to be utilized. In this alternative, the capacity of the transfer facility is designed to be
consistent with the pumping capacities of the SWP and CVP export facilities.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
No actions above core actions were selected in this category.

R̄eduction in Diversion Effects
Actions inthis alternative include moving the current location of the diversion facilites to
locations on the Sacramento River.

Management of Anadramous Fish
No actions above core actions were selected in this category.

Reduction in Export Reliance
No actions above actions selected in thiscore were category.

Water Supply Enhancement Predictability
The principal thrust of this alternative is to enhance water supply reliability by constructing a
dedicated isolated transfer facility that would convey water around the Delta from the
Sacramento River.

Management of Water Quality
.No actions above core actions were selected in this category to improve water quality in the
Delta. However, relocation of the export diversion facilities should significantly enhance the
quality of the exported water.

12/15/95
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Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
Diversion effects associated with the current export facilities would be significantly mitigated
with the construction of new diversion facilities on the Sacramento River.

Water Supply Reliability
This alternative would increase water supply reliablity and water supply quality by
constructing an isolated transfer facility that would convey water directly from the
Sacramento River.

Water Quality
This alternative should significantly improve the quality of exported water.
.
System Vulnerability
No additional benefits beyond those provided by core actions.

12115195
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
INCREASING SUPPLY AVAILABILITY (alternative 214)

Theme: Increase supply
Sub-theme: Develop a combination storage/conveyance facility through the Delta
Approach: "chain of lakes" concept

SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by
developing a water supply storage/conveyance system in the Delta. The system would consist
of a series of flooded Delta islands linked by siphons, existing channels, or new channels
(constructed across existing islands) leading from the Sacramento River to Clifton Court
Forebay. The conveyance capacity of the system would be consistent with the present
physical pumping capacities of the CVP and SWP export pumping facilities. The storage
capacity of the system would be driven by which islands are chosen to be flooded and levee

considerations, the diversion this alternative would relaxstability Bymoving facilities, likely
the current diversion restrictions, and provide more flexibility in the magnitude and timing of
diversions. The additional storage would also facilitate high flow diversions during specific
storm events which then could be utilized for export diversions (or environmental outflow)
during critical environmental periods.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
No actions above core actions were selected in this category.

Reduction in Diversion Effects
This alternative includes actions that will likely decrease diversion effects by moving the
diversions from Clifton Court Forebay to the Sacramento River.

Management of Anadramous Fish
No actions above core actions were selected in this category.

Reduction in Export Reliance
No actions above core actions were selected in this category.

Water Supply Enhancement Predictability
The principal thrust of this alternative is to enhance water supply reliability by cons~’ucting an
in-Delta storage/conveyance system whose primary purpose would be water supply.

12/15195
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Management of Water Quality
No actions above core actions were selected in this category to improve water quality in the
Delta.

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
This alternative, by moving the export diversions from the south Delta to the Sacramento
River, would result in less adverse effects of the diversion the fisheries.on

Water Supply Reliability
This alternative would increase water supply reliablity and water supply quality by relaxing the
current diversion limitations on the magnitude and timing of diversions.

Water Quality
This alternative should improve the quality of exported water. Water quality in the south Delta
may improve by eliminating the "reverse flow" caused by the current export pumping, and by
the possiblity of using the storage/conveyance system for water quality releases.

System Vulnerability
System vulnerability would be reduced as levee construction and modification to develop the
system would also address system vulnerability.

12/15/95

B--004054
B-004054



REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
INCREASING SUPPLY AVAILABILITY (alternative 215)

Theme: Increase supply
Sub-theme: Increase efficiency of water movement through or around the Delta
Approach: Increase export pumping capacity

SOLUTION OVERVIEW

This alternative is intended to increase the reliability of Delta exports by increasing the
through-Delta conveyance capacity, including channel capacity, forebay capacity, and export
pumping capacity. Such additional capacity would provide the opportunity for increasing
exports during high flow periods when entrainment effects would be minimized and water
quality would be relatively good. This alternative would also likely include additional storage
south of the Delta in order to take full advantage of the increased conveyance capacity.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
No actions above core actions were selected in this category.

Reduction in Diversion Effects
This alternative includes actions that will potentially decrease diversion effects at the export
facilites by enlarging the forebay and by being able to pump during more selective periods
(high tide periods and high Delta-outflow periods).

Management of Anadramous Fish
No actions above core actions were selected in this category.

Reduction in Export Reliance
No actions above core actions were selected in this category.

Water Supply Enhancement Predictability
The thrust of this alternative is to enhance water and waterprincipal supplyreliability improve
quality by increasing the capacity of the Delta channel system and export facilities. This will
resultsin the ability to export additional (and possibly higher quality) water during high flow
events and/or during high tide; which then could be stored south of the Delta for critical and,
other periods.

Management of Water Quality

12/15/95
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No actions above core actions were selected in this category to improve water quality in the
Delta. However, this alternative will facilitate diversion at the export facilities during period
when there is the potential for improved export water quality.

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
This alternative would improve the opportunity to export during periods when entrainment
effects and adverse water quality effects would be minimized; thereby enhancing ecosystem
quality.

Water Supply Reliability
This alternative would increase water supply reliablity and water supply quality by providing
the capability of increased export pumping during periods when adverse water quality and
entrainment effects are minimized.

This alternative should improve the quality of exported water.

System Vulnerability
System vulnerability would be reduced as levee modification to increase capacity would also
address system vulnerability.

12/15/95
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
i.I INCREASING SUPPLY AVAILABILITY (alternative 216)
:i

Theme: Increase supply

i Sub-theme: Reoperate existing reservoirs to increase yield
Approach: Provide additional downstream flood protection, thereby relaxing flood protection
constraints on reservoir operations

i SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by
1 developing additional flood protection downstream of on-fine reservoirs that would facilitate

reoperation of the reservoirs with more emphasis on water supply. The, premise of this

1 alternative is that currently the threat of downstream flooding constrains reservoir operators in
terms of managing release flows and storage. Relaxing of such constraints could benefit water

i supply by providing more reservoir storage dedicated to water supply. This alternative
therefore requires the construction of additional downstream flood, mitigation features, such as
floodways, larger channel capacities, and/or set-back levees.

b ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
No actions above core actions were selected in this category.

Reduction in Diversion Effects
No actions above core actions were selected in this category.

Management of Anadram0us Fish
No actions above core actions were selected in this category.

Reduction in Export Reliance
No actions above core actions were sel~ted in this category.

Water Supply Enhancement Predictability
The principal thrust of this alternative is to enhance water supply refiabifity by constructing
additional downstream flood protection facilities that would allow reservoirs to be operated
with less flood control constraints and more emphasis on water supply.

Management of Water Quality
No actions above core actions were selected in this category.

12/15/95
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Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
This alternative would potentially provide for additional or enhanced habitat as part of
constructing additional flood control facilities.

Water Supply Reliability
This alternative would increase water supply reliability relaxing the current flood control
constraints on reservoir operations.

Water Quality
This alternative would not necessarily result in improved water quality in the Delta.

System Vulnerability
System vulnerability would be reduced as levee construction and modification for flood
control would also address system vulnerability.

12/15/95

B--004058
B-004058



REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
REDUCING DEMAND (alternative 217)

Theme:

I
I
i
I
i

I
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I
REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY

l
REDUCING DEMAND (alternative 218)

! Theme: Reduce competition during critical periods through demand reduction

’ i Sub-theme: Reduce demand north and south of the Delta and provide for storage in the
Delta

Approach: Conservation/reclamation, water marketing, land use planning and convert

1
Delta islands for storage

SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by demand
reduction actions in the export area that translate into reduced future demands on Delta
supplies, and demand reduction measures in and of the Delta that translate intoupstream
increased future supplies to the Delta. This alternative combines demand management
actions, water marketing actions, and land use planning actions as these are synergistic and
will lead to a more efficient utilization of the existing resource. This alternative therefore
emphasizes actions such as conservation, reclamation, pricing, water transfers, and land use
planning and conversion. This alternative recognizes that current regulatory restriction on
export pumping are a major impediment to conducting reliable water marketing and transfers
between willing sellers north of the Delta and willing buyers in the export area. In order to

l facilitate such transfers, this alternative inc!udes converting selected Delta Islands. for water
supply storage and constructing an isolated conveyance facility between these islands and the
export facilites, thereby avoiding the current environmental restrictions on export diversions.
Such storage would also be utilized for conserved water.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
no actions above core actions were selected in this category

Reduction in Diversion Effects
In Delta storage combined with an isolated transfer facility between the storage islands and
the export facilities will mitigate diversion impacts associated with the export facilities.
Reduced demand in the Delta may also lead to reduced future diversions.
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Management of Anadramous Fish
no actions above core actions were selected in this category

Reduction in Export Reliance
One thrust of this alternative is to reduce export reliance by improved utilization and reuse of
water export area. Many in this altemative are coreinthe of theactions actionswhichwould
be implemented at the maximum level. Conservation would be implemented by agricultural,
undustrial, and municipal users. Reclamation of municipal waste water and agricultural
drainage water would supplement supplies for potable and nonpotable uses, including
irrigation. To increase the options to water users, this alternative would encourage actions to
facilitate water marketing and a market-driven pricing structure. Improved land use planning
based on water.availability and actions that would encourage land retirement and fallowing
during drought periods would be undertaken under this option.

Water Supply Enhancement Predictability

The second thrust of this alternative is to enhance water supply predictability by improved
utilization and reuse of water in and upstream of the Delta and the facilitation of water
transfers between north and south users through the construction of in-Delta storage and an
isolated conveyance facility between this storage and the export facilities. Water saved by
conservation and water available for transfers could be stored in the Delta and exported
reliably without the current environmental restrictions on export diversions.

Management of Water Quality
no actions above core actions were selected in this category

Improvements to System Reliability/Vulnerability
Improvements to system reliability would indirectly accrue from the construction of the
isolated transfer facility.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Some improvement of ecosystem quality could accrue through the operation of in-Delta
storage for environmental as well as water supply needs.

Water Supply Reliability
This altemative would increase water supply reliability by reducing demand in the export
area and increasing supply in the Delta by demand reduction in and upstream of the Delta.
Water conserved and water available for north-to-south transfers would be stored in-Delta
and pumped to the export facilities in an isolated conveyance system that would not fall
under the current export diversions caps.
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Water quality benefits will accrue from conservation and reclamation that would lead to
reduced discharges (e.g., agricultural irrigation return flows).

System Vulnerability
System vulnerability would be incidntally enhanced by construction of levees associated with
the isolated transfer facility..

|
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REDUCE COMPETITION FOR WATER DURING CRITICAL PERIODS BY
REDUCING DEMAND (alternative 219)

Theme: Demand reduction
Sub-theme: Reduce demand in export area and in and upstream of Delta and increase

storage upstream of Delta
Approach: Water developed through conservation in the Delta would be available for

direct export. Water developed upstream of the Delta would be stored
in surface and/or to faciliate criticalgroundwaterstorage exportduring
periods.

SOLUTION OVERVIEW

This alternative is intended to increase the supply and reliability of Delta exports by reducing
Delta demand in the export area and by increasing Delta supplies by demand reduction in and
upstream oft_he Delta. Increases in Delta supplies through conservation would be managed
for exports and could include surface and groundwater storage to maximize the conservation
and reclamation potential. This alternative emphasizes actions such as conservation,
reclamation, pricing, water transfers, land use planning and conversion, and storage upstream
of the Delta.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
no actions above core actions were selected in this category

Upstream Habitat Restoration
no actions above core actions were selected in this category

Reduction in Diversion Effects
no actions above core actions were selected in this category

Management of Anadramous Fish
no actions above core actions were selected in this category

Reduction in Export Reliance
One thrust of this alternative is to reduce export reliance by improved utilization and reuse of
water in the export area. Many of the actions in this alternative are core actions which would
be implemented at the maximum level. Conservation would be implemented by agricultural,
undustrial, and municipal users. Reclamation of municipal waste water and agricultural
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drainage water would supplement supplies for potable and nonpotable uses, including
irrigation. To increase the options to water users, this alternative would encourage actions to
facilitate water marketing and market-driven structure, landpricing Improved use planning
based on water availability and actions that would encourage land retirement and fallowing
during drought periods would be undertaken under this option.

Water Supply Enhancement Predictability
A second thrust of this alternative is to enhance water supply predictability by improved
conservation and reclamation of water in and upstream of the Delta, supplemented by storage
to maximize the conservation and reclamation potential. Storage could include surface or
groundwater storage and thereby could take advantage of land application reclamation
actions. Storage would improve the reliability of exporting supplies generated by
conservation and reclamation or avialable as water transfers.

Management of Water Quality
actions above actions selected in thisno core were category

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
No additional benefits beyond those provided by core actions.

Water Supply Reliability
This alternative would increase water supply reliablity by reducing demand in the export area
and increasing supplies by demand reduction in and upstream of the Delta. In order to
maximize conservation and reclamation benefits, upstream storage would be provided.
Release from storage could be timed to critical periods when other supplies are highly
regulated.

Water Quality
Water quality benefits will accrue from conservation and reclamation actions that would lead
to reduced discharges (e.g., reduced agricultural irrigation return flows).

System Vulnerability
No additional benefits beyond those provided by core actions.
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planning based on water availability and actions that would encourage land retirement and
fallowing during drought periods would be undertaken under this option.

Water Supply Enhancement Predictability
This alternative will enhance water supply predicability in export areas by providing multiple
water supply options and relying less on delta exports.

Management of Water Quality
no actions above core actions were selected in this category

Improvements to System Reliability/Vulnerability
no actions above core actions were selected in this category

PRELIMINARY ASSESSMENT

Ecosystem Quality
Indirect benefits to ecosystem quality will be achieved by li~rfiting future increases in delta
exports.

Water Supply Reliability
Tiffs alternative would enhance water supply reliability by encouraging reuse of existing Delta
and non-Delta supplies and facilitating water transfers.

Water Quality
Indirect benefits to water quality will be achieved by limiting future increases in delta exports.

System Vulnerability
This alternative would not yield direct benefits to system vulnerability.

|

!~--004065
B-004065



DELTA OUTFLOW AND INSTREAM FLOW MANAGEMENT WITH DELTA
STORAGE (Alternative 220).

Theme: Reduce water requirements for rivefine and estuarine habitat management.
Sub-theme: Minimize reservoir releases and Delta outflows beyond habitat needs.
Approach: Adaptive management of reservoir releases, outflow, exports, and in-DeIta storage

based on real-time salinity and fish monitoring.

HIGHLIGHTS

Habitat restoration and adaptive water management for instream flows and estuarine habitat will
minimize the needs for Delta outflow. In-Delta storage is used to capture high Delta inflows
(including instrearn flow releases) for later use to increase exports or provide Delta outflow
augmentation. Substantial habitat protection is achieved by PGE cooling towers and relocation of
all major river diversions to upstream of the anadromous fish habitat.

SOLUTION OVERVIEW

This alternative is intended to achieve substantial improvement in both rivefine and estuafine
habitat conditions and increase the survival offish spawning and rearing in the riverine and
estuarine habitats. Channel and riparian restoration activities would be used to improve the
riverine habitat. Restoration of shallow and wetland habitat in the vicinity of the confluence of the
Sacramento and San Joaquin Rivers (some agricultural land conversion) would be use to improve
the estuarine habitat. This alternative emphasizes actions which will improve the suitable riverine
habitat conditions (temperature, gravel, transport, entrainment reductions) with reduced reservoir
release requirements. This alternative also emphasizes actions which will improve the suitable
estuarine habitat conditions (salinity, transport and entrainment reductions) with reduced Delta
outflow requirements. These savings in releases from storage and outflow requirements would
then become available for export during times when entrainment effects would be minimized.
Major fiver diversions should be relocated to upstream of the riverine habitat area. Cooling
towers for the PGE Delta power plants should be constructed to reduce the entrainment effects in
the expanded estuadne habitat. Fish barriers at DCC, Georgiana Slough, and Threemile Slough
should be included to reduce the mortality of migrating salmon and other anadromous species.
Pulse flows would be used to transport rivedne and Delta spawning larvae into the estuadne
entrapment zone used for rearing. In-Delta storage is used to capture high Delta inflows (greater
than export capacity and Delta outflow requirements). Delta storage could then be released for
subsequent adaptive management of Delta outflow or for increased exports during periods with
reduced entrainment risks.

SELECTED (in addition to core actions)ACTIONS

Bay-Delta Habitat Restoration- restoration of estuarine habitat in the vicinity of the confluence;
conversion of some agricultural land ( e.g. Sherman Island) to shallow water and wetland habitats;
conversion of some non-tidal wetlands (e.g. Suisun Marsh) to tidal wetlands to increase estuarine
fish habitat benefits. Conversion of some agricultural land to in-Delta storage will require some
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mitigation for waterfowl and other types of wetland and terrestrial habitats.

Upstream Habitat Restoration-restoration of riverine and riparian habitat below all major
reservoirs.

Reduction in Diversion Effects- construct cooling towers to eliminate PGE power pt~iat cooling
water entrainment; relocate diversions to upstream of riverine habitat used by anadromous fish.

Management of Anadromous Fish- fish barriers to direct migrating salmon down the
Sacramento and San Joaquin Rivers towards the estuarine habitat area.

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management ofinstream flows,
transport flows and Delta outflows to reduce existing instream flow and Delta outflow
requirements; in-Delta storage to capture excess Delta inflows for subsequent Delta outflow or
increased Delta exports.

Management of Water Quality-

Improvement to System Reliability/Vulnerability-

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement in both riverine and estuarine habitat conditions
and associated fishery benefits.

Water Supply Reliability- Increased water supply reliability from reduced instream flow releases
and reduced Delta outflow requirements; in-Delta storage provides increased flexibility for
adaptive outflow and export management.

Water Quality-

System Vulnerability-
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DELTA OUTFLOW AND INSTREAM FLOW MANAGEMENT WITH RELOCATED
EXPORT INTAKES (Alternative 221).

Theme: Reduce water requirements for riverine and estuarine habitat management.
Sub-theme: Minimize reservoir releases and Delta outflows beyond habitat needs.
Approach: Adaptive management of reservoir releases, outflow, exports based-~n real-and

time salinity and fish monitoring with relocated export intakes.

HIGHLIGHTS

Habitat restoration and adaptive water management for instream flows and estuarine habitat will
minimize the needs for Delta outflow. Substantial habitat protection is achieved by PGE cooling
towers and relocation of all major fiver diversions to upstream of the anadromous fish habitat.
The Delta export intakes are relocated to greatly reduce entrainment losses of Delta fish and
thereby increase export diversion opportunities.

SOLUTION OVERVIEW

This alternative is intended to achieve substantial improvement in both riverine and estuarine
habitat conditions and increase the survival offish spawning and rearing in the riverine and
estuarine habitats. Channel and riparian restoration activities would be used to improve the
riverine habitat. Restoration of" shallow and wetland habitat in the vicinity of the confluence of the
Sacramento and San Joaquin Rivers (some agricultural land conversion) would be used to
improve the estuarine habitat. This alternative emphasizes actions which will improve the
suitable riverine habitat conditions (temperature, gravel, transport, entrainment reductions) with
reduced reservoir release requirements. This alternative also emphasizes actions which will
improve the suitable estuarine habitat conditions (salinity, transport and entrainment reductions)
with reduced Delta outflow requirements. These savings in releases from storage and outflow
requirements would then become available for export during times when entrainment effects
would be minimized. Relocated Delta export intakes with best available screening facilities will
substantially increase the opportunities for diversion of Sacramento River inflows that are not
required for estuarine habitat and salinity control. Major river diversions should be relocated to
upstream of the riverine habitat area. Cooling towers for the PGE Delta power plants should be
constructed to reduce the entrainment effects in the expanded estuarine habitat. Pulse flows with
export curtailment would be used to transport riverine larvae into the estuarine entrapment zone
used for rearing and to help protect vulnerable anadromous life stages during migration periods.

~CTIONS SELECTED (in additio~ to core aetio~)

Bay-Delta Habitat Restoration- restoration of estuarine habitat in the of thevicinity confluence;
conversion of some agricultural land ( e.g. Sherman Island) to shallow water and wetland habitats;
conversion of some non-tidal wetlands (e.g. Suisun Marsh) to tidal wetlands to increase estuarine
fish habitat benefits.

Upstream Habitat Restoration-restoration ofriverine and riparian habitat below all majoi~
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reservoirs.

Reduction in Diversion Effects- construct cooling towers to eliminate PGE power plant cooling
water entrainment; relocate diversions to upstream of rivedne habitat used by anadromous fish;
relocate Delta export intakes and provide best available screening facilities on Sacramento River.

Management of Anadromous Fish- real-time monitoring ofanadromous fish migration with
adaptive management of pulse flows and export curtailment to protect vulnerable fish during
migration periods.

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management of instream flows,
transport flows and Delta outflows to reduce existing instream flow and Delta outflow
requirements; relocated Delta export intakes will substantially increase diversion opportunities.

Management Water Quality- export water quality significantly improvedof willbe becauseo~"

the relocated export intakes on the Sacramento River.

Improvement to System Reliability/Vulnerability- water supply reliability will be substantially
improved because of increased diversion opportunities; vulnerability may be improved because
levee failure wilI~ not disrupt export water quality.

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement in both riverine and estuarine habitat conditions
and associated fishery benefits; entrainment effects will be almost completely eliminated.

Water Supply Reliability- Increased water supply reliability from reduced instream flow releases
and reduced Delta outflow requirements; relocated export intakes will allow increased diversion
opportunities while maintaining estuarine habitat and fish transport conditions.

Water Quality- Substantial improvement in export water quality will be achievedthewith
relocated export intakes to the Sacramento River.

System Vulnerability- Improved water supply reliability will be achieved with the relocated
intakes because diversion opportunities will be increased.

|
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Ii
DELTA OUTFLOW AND INSTREAM FLOW MANAGEMENT WITH DELTA
STORAGE AND RELOCATED EXPORT INTAKES (Alternative 222).

Theme: Reduce water requirements for riverine and estuarine habitat management.
Sub-theme: Minimize reservoir releases and Delta outflows beyond habitat needs.
Approach: Adaptive management of reservoir releases, outflow, Delta storage, an-ct~xports

based on real-time salinity and fish monitoring with relocated export intakes.

HIGHLIGHTS

Habitat restoration and adaptive water management for instream flows and estuarine habitat will
minimize the needs for Delta outflow. In-Delta storage is used to capture high Delta inflows for
later use to provide pulse flows or Delta outflow augmentation. Substantial habitat protection is
achieved by PGE cooling towers and relocation of all major river diversions to upstream of the
anadromous fish habitat. The Delta export intakes are relocated to greatly reduce entrainment
losses of Delta fish and thereby increase export diversion opportunities.

SOLUTION OVERVIEW

This alternative is intended to achieve substantial improvement in both riverine and estuarine
habitat conditions and increase the survival offish spawning and rearing in the riverine and
estuarine habitats. Channel and riparian restoration activities would be used to improve the
riverine habitat. Restoration of shallow and wetland habitat in the vicinity of the confluence of the
Sacramento and San Joaquin Rivers (some agricultural land conversion) would be used to

i improve the estuarine habitat. This alternative emphasizes actions which will improve the
suitable riverine habitat conditions (temperature, gravel, transport, entrainment reductions) with
reduced reservoir release requirements. Tfiis alternative also emphasizes actions which will
improve the suitable estuarine habitat conditions (salinity, transport and entrainment reductions)
with reduced Delta outflow requirements. These savings in releases from storage and outflow
requirements would then become available for export. Relocated Delta export intakes with best
available screening facilities will substantially increase the opportunities for diversion of
Sacramento River inflows that are not required for estuarine habitat and salinity control. Major

T_ _ fiver diversions should be relocated to upstream of the riverine habitat area. Cooling towers for

I the PGE Delta power plants should be constructed to reduce the entrainment effects in the
expanded estuarine habitat. Pulse flows with export curtailment would be used to transport
fiverine larvae into the estuarine entrapment zone used for rearing and to help protect vulnerable

~i stages during migration periods, storage to capture high Deltaanadromouslife In-Delta isused

inflows (greater than export capacity and Delta outflow requirements). Delta storage could then
be released for subsequent adaptive management of Delta outflow for estuarine habitat
management and salinity control.

l
ACTIONS SELECTED (in addition to core actions)

llll
Bay-Delta Habit.at Restoration- restoration ofestuarine habitat in the vicinity of the confluence;
conversion of some agricultural land ( e.g. Sherman Island) to shallow water and wetland habitats;
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conversion of some non-tidal wetlands (e.g. Suisun Marsh) to tidal wetlands to increase estuarine
fish habitat benefits.

Upstream Habitat Restoration-restoration of riverine and riparian habitat below all major
reservoirs.

Reduction in Diversion Effects- construct cooling towers to eliminate PGE power plant cooling
water entrainment; relocate diversions to upstream of riverine habitat used by anadromous fish;
relocate Delta export intakes and provide best available screening facilities on Sacramento River.

Management of Anadromo~s Fish- real-time monitoring of anadromous fish migration with
adaptive management of pulse flows and export curtailment to protect vulnerable fish during
migration periods.

Reduction in Demands for Exports and Diversions-

Water Supply Enhancement and Predictability- adaptive management ofinstream flows,
transport flows and Delta outflows to reduce existing instream flow and Delta outflow
requirements; relocated Delta export intakes will substantially increase diversion opportunities.

Management of Water Quality- export water quality will be significantly improved because of
the relocated export intakes on the Sacramento River; in-Delta storage will provide additional
flexibility for salinity control.

Improvement to System Reliability/Vulnerability- water supply reliability will be substantially
improved because of increased diversion opportunities; vulnerability may be improved because
levee failure will not disrupt export water quality.

PRELIMINARY ASSESSMENT

Ecosystem Quality- Substantial improvement in both riverine and estuarine habitat conditions
and associated fishery benefits; entrainment effects will be almost completely eliminated; in-Delta
storage adaptively managed to provide pulse management..will be flows andestuarinehabitat

Water Supply Reliability- Increased water supply reliability from reduced instream flow releases
and reduced Delta outflow requirements; relocated export intakes will allow increased diversion
opportunities while maintaining estuarine habitat and fish transport conditions.

Water Quality- Substantial improvement in export water quality will be achieved with the
relocated export intakes to the Sacramento River; in-Delta storage will provide additional water
for short-term flushing of central Delta and salinity control.

System Vulnerabiiity- Improved water supply reliability will be achieved with the relocated
intakes because diversion opportunities Will be increased.
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ALTERNATIVE223: REDUCE COMPETITION FOR DELTA SuPPLIEs BY EXPANDING OFF-

STREAM STORAGE AND IMPROVING THROUGH DELTA CONVEYANCE.

~eme: Reduce competition for water during critical periods by increasing supply
availability.

Sub-theme: Increase storage in the export area and develop an isolated conveyance
facility.

Approach: Develop new off-stream storage on the west side of San Joaquin Valley.
Develop an east side Delta conveyance facility for export water.

SOLUTION OVERVIEW

This alternative is intended to reduce.the competition of water supplies during critical periods by
increasing the amount of available storage and increasing the ability to convey water to export
facilities. Additional off-stream storage along the west side of the San Joaquin Valley and
increased opportunities to deliver water to the export facilities would allow greater opportunities
to capture a larger portion of flood/winter flows and manage captured flows for delivery to
exporters. The isolated conveyance facility would be developed with the capacity to provide
export water and environmental releases.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion Effects-
In addition to core actions, additional actions included in this altemative include:

¯ Delta export management actions to modify export criteria.
¯ Relocate and consolidate pumping facilities away from key habitats.

Management of Anadromous Fish
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No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports unchanged.would remain

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

¯ Increase off-stream storage in the export areas (+500 TAF).
¯ Implement long-term planning for drought contingencies above core level

implementation.
¯ Construct an isolated conveyance facility including siphons between Delta channels.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Supply ReliabilityWater
Water supply reliability is the focus of this alternative. The reliability is improved through the
development of additional off-stream storage which would enable the capture of flood/winter
flows which are currently not diverted from the Delta due to a lack of storage availability. The
additional storage would provide greater flexibility in managing export diversions and deliveries.
In addition, opportunities to export water from the Delta will be increased with the development
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of an isolated transfer facility.

Water Quality
Water quality is addressed ordy at the core level. However, the water quality of M&I and
agricultural export supplies would be increased due to intake of the isolated conveyan~ie facility’s
location on the Sacramento River.

System Vulnerability
System vulnerability is addressed only at the core level.

|
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ALTERNATIVE224: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING OFF-

STREAM STORAGE AND INCREASING THE DELTA EXPORT CAPACITY

Theme: Reduce competition for water during critical periods by increasing supply
availability.                                            --~

Sub-theme: Increase storage in the export area and increase Delta export capacity.
Approach: Develop new off-stream storage .on the west side of the San Joaquin

Valley.
Increase the pumping and conveyance capacities of Delta export facilities.

SOLUTION OVERVIEW

This alternative is intended to reduce the competition for water supplies during critical periods
by increasing the amount of available storage and increase the capacity to export flows from the
Delt~ Additional off-stream storage along the east side of the San Joaquin Valley and increased
capacities to divert water from the Delta would allow larger opportunities to capture, a greater
portion of flood!winter flows and manage captured flows for delivery to exporters.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion Effects
In addition to core actions, Delta export management actions would include:

¯ Modification of export criteria.
¯ Modification of diversion timing for in-Delta diversions.
¯ Enlargement of export pumping and conveyance capacities to generate yield and

reduce impacts.
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Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The

level of actions would be this alternative. Reliance Deltaimplementation unchallgedbycore on

exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, the major actions selected for this alternative are:

¯ Increase off-stream storage in the export areas (+500 TAF).
¯ Store groundwater south of the Delta for long-term drought supply augmentation.
¯ Implement long-term planning for drought contingencies above core level

implementation.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be. unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Snpply Reliabili~
Water supply reliability is the focus of this alternative. The reliability is improved through the
development of additional off-stream storage south of the Delta and increased pumping and
conveyance capacities at the export facilities. This alternative would allow for a greater portion
of the flood/winter flows to be diverted from the Delta. The additional storage would also
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provide greater flexibility in managing export diversions and deliveries. The ability to divert and
store excess Delta flows, when they occur, would increase the yield available for export and
decrease competition for existing supplies.

Water Quality
Water quality is addressed only at the core level. However, the water quality of M&I and
agricultural export water could be increased by increasing the diversions made during winter
flows.

System Vulnerability
System vulnerability is addressed only at the core level.
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ALTERNATIVE225: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING OFF-

STREAM STORAGE AND INCREASING IN=DELTA STORAGE CAPABILITIES

Theme: Reduce competition for water during critical periods by increasing supply
availability.                                          -~

Sub-theme: Increase Storage in the export area and develop storage facilities within the
Delta.

Approach: Develop new off-stream storage on the west side of San Joaquin Valley.
Develop storage within the Delta through conversion of Delta islands.

SOLUTION OVERVIEW

The alternative is intended to reduce the competition for water supplies during critical periods
by increasing the storage capabilities along the east side of the San Joaquin Valley and within the
Delta. Additional storage south of the Delta would provide storage capacity to divert winter/flood
flows to the available export capacity. Currently the diversion of winter/flood flows is limited
by storage capacity south of the Delta. In-Delta storage would allow an additional increment of
winter/flood flows to be captured and exported when capacity is available. In-Delta storage could
provide operational flexibility for transfers through the Delta. These two project; would increase
the yield from the Delta, thereby reducing the competition for supplies during critical periods.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. The following
core actions would be implemented to a higher level to mitigate the conversion of several Delta
islands to storage facilities:

¯ Protect existing shallow habitats (action 1.2).
¯ Improve and protect riparian habitats (actions 4.1 and 4.4).
¯ Protect, enhance, and expand existing wetlands (actions 4.1, 4.2, and 4.4.).

l CALFED Alternative Generation Team Page 1 Dec 19, 1995 " 10:14am

B--004078
B-004078



Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

1 Reduction in Diversion Effects --’~

In addition to core actions, additional actions included in this alternative include:

o. Delta export management actions to modify export criteria.

I
¯ Modify diversion timing patterns. "

¯ 1 Management of Anadromous Fish
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.-|
Reduction in-Diversion/Export Refiance

I No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

¯ Increase off-stream storage in the export areas (+500 TAF).
¯ Construct in-Delta storage facilities (Bacon Island and Webb Tract).
¯ Establish conjunctive-use programs for long-term drought contingency south of the

Delta.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this altemative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.
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PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability

Water supply reliability is the focus of this alternative..The reliability is improved through the
development of additional storage which would enable the diversion and capture of flood!winter
flows which are currently undiverted due to lack of storage availability. The additional storage
would provide greater flexibility in managing export diversions and deliveries.

Water Quality
Water quality is addressed only at the core level However, the water quality of M&I and
agricultural export supplies could be improved from increased diversions of winter/flood flows
which are generally of better quality than diversions made during the summer and fall periods.

System Vulnerability
System vulnerability is addressed only at the core level.
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ALTERNATIVE 226: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING ON-STREAM

STORAGE AND IMPROVING THROUGH DELTA CONVEYANCE.

Theme: Reduce compefiton for water during critical periods by increasing supply
availability.                                          -~

Sub-theme: Increase storage upstream of the Delta and develop an isolated conveyance
facility.

Approach: Develop new on-stream storage on the east side of the Sacramento Valley.
Develop ah east side Delta conveyance facility for export water.

SOLUTION OVERVIEW

This alternative is intended to reduce the competition for water supplies during critical periods
by increasing the amount of available storage and increasing the ability to convey water to export
facilities. Additional on-stream storage along the east side of the Sacramento Valley would
provide greater opportunities to increase yields from the east side watersheds and reduce
winter/flood flow losses. An isolated conveyance facility would increase the efficiency of water
deliveries to the export facilities. The isolated conveyance facility would be developed with the
capacity to provide export water as well as environmental releases to flae south Delta channels.

ACTIONS SELECTED

B~y-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. The
implementation level of the following core actions would be elevated to mitigate the development
of an isolated conveyance facility around the east side of the Delta:

¯ Enhance and protect existing and acquired wetlands.
¯ Enhance and protect existing and acquired riparian areas.

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

|
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Reduction in Diversion Effects
In addition to core actions, additional actions included in this altemative include:

¯ Delta export management actions to modify export criteria.
¯ Relocate and consolidate pumping facilities.

The increased yield from upstream watersheds and the increased efficiency of transporting water
through the Delta will decrease the competition for Delta supplies during critical periods.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this altemative. Reliance on Delta
exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

¯ I~rease on-stream storage upstream of the Delta.

i ¯ Implement long-term planning for drought contingencies above core level
implementation.

¯ Cons~ct an isolated conveyance facility including siphons between Delta channels.
!I ¯ Relocate Delta pumps from key habitats.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The

1
implementation level of core actions would be unchanged by this alternative.

i Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

|
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PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability
Water supply reliability is the focus of this alternative. The reliability is improved through the
development of additional on-stream storage which would enable the capture of flood/winter
flows which are spilled, released for flood control measures, or captured from currently
unregulated streams. In addition, Opportunities to export water from the Delta will be increased
with the development of an isolated transfer facility.

Water Quality
Water quality is addressed only at the core level. However, the water quality of M&I and
agricultural export supplies would be increased due to intake of the isolated conveyance facility’s
location on the Sacramento River.

System Vulnerability
System vulnerability is addressed only at the core level.

1
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ALTERNATIVE227: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING OFF-

STREAM STORAGE AND IMPROVING THROUGH DELTA CONVEYANCE.

Theme: Reduce competition for water during critical periods by increasing supply
availability.                                              --."~

Sub-theme: Increase storage upstream of the Delta and develop an isolated conveyance
facility.

Approach: Develop new off-stream storage on the west side of the Sacramemo Valley.
Develop a west side Delta conveyance facility for west side irrigation
deliveries.

SOLUTION OVERVIEW

This alternative is intended to reduce the competition for water supplies during critical periods
the of available off-stream and increase the of deliveriesbyincreasing amount storage efficiency

to west side Sacramento Valley irrigators. Additional off-stream storage along the west side of
the Sacramento Valley would provide opportunities to capture winter/flood flows from the
Sacramento River and west side tributaries. A large west side isolated conveyance facility would
connect the upper Sacramento River (above Keswick) to off-s~.~am reservoirs and delivery points
along the west side of the Sacramento River. A west side conveyance faeiIity would replace west
side irrigation diversions on the Sacramento River thereby reducing diversion impacts on the
Sacramento River. The west side conveyance facility could also be connect to the Delta and
export facilities as an expanded project.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. The
implementation level of the following core actions would be unchanged by this alternative.

Habitat RestorationUpstream
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

1
I )
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Reduction in Diversion Effects
In addition to core actions, additional actions included in this alternative include:     ’

¯ Reduce upstream diversions
¯ Delta export management actions to modify export criteria. .
o Relocate and consolidate pumping facilities.                       -~

The increased from Sacramento River and increased of deliveriesyield upper efficiency to the
west side Sacramento Valley will decrease the competition for Delta supplies during critical
periods.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by tiffs alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta

¯ exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

° Increase off-stream storage upstream of the Delta and along the west of the
Sacramento Valley.

¯ Implement long-term planning for drought contingencies above core level
implementation.

° Construct an isolated conveyance facility along the west side of the Sacramento
Valley.

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.
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PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem qtmlity is addressed only to the level of core actions.

byWaterWaterincreasingSUpplySUpplYthereliabilityReliabilitYyield fromis thethef°CUSupper°f thiSsacramentoaltemative’RiverReliabilitYand storageis impr°vedcapabilitiesin alongthis altemativethe west

besideused°f theto storeSaCrament°excess winterValleY’andNeWfloodandflowseXpandedof the Sacramemowest side SacramentORiver andValleYwest sideStOragetributaries.WOuld

c°mpetiti°nsThis alternatiVeduring thesew°uld increaSecriticalthe Peri°ds’SUpply availability during critical periods, thereby decreasing

Water Quality
Water quality is addressed only at the core level.

System Vulnerability
System vulnerability is addressed only at the core level.
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|
II
|

|
|
B CALFED Alternative Generation Team Page 3 Dec 19, 1995 9:58am

l__

B--004086
B-004086



ALTERNATIVE 228: ]7~EDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING STORAGE

IN ALL AREAS AND IMPROVING THROUGH DELTA CONVEYANCE.

Theme: Reduce competition for water during critical periods by increasing supply
availability.                                          --~- "

Sub-theme: Increase storage through the system and develop an isolated conveyance
facility.

Approach: Develop new or expanded storage upstream of the Delta.
Develop new or expanded storage within the Delta.
Develop new or expanded storage in the export areas.
Develop an east side Delta conveyance facility.

Solution Overview
This alternative is intended to reduce the competition for water supplies during critical periods
by increasing the amount of available storage throughout the system and increase the efficiency
of deliveries to the export facilities with an isolated conveyance facility. Additional storage
would provide opportunities to capture winter and flood flows originating upstream of the Delta
and manage export diversions from the Del~ An isolated conveyance facility along the east side
of the Delta would increase the efficiency of water movement to the export facilities and
potentially provide flows for the south Delta.

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. However, to
mitigate habitat losses associated with the development of an isolated conveyance facility the
following core actions would be implemented at a higher level:

¯ Protect existing shallow habitats (action 1.2).
¯ Improve and protect riparian habitats (actions 4.1 and 4.4).
¯ Protect, enhance, and expand existing wetlands (actions 4.1, 4.2, and 4.4.).

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category. However, to
mitigate habitat losses associated with the development of additional storage facilities the
following core actions would be implemented at a higher level:
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¯ Protect riparian habitats (action 11.3).
¯ Restore flows to dewatered riparian habitats (actions 11.4).

Reduction in Diversion Effects
In addition to core actions, additional actions included in this altemative include: -."~

¯ Modify upstream diversion operations and Delta inflow timing patterns (actions 13.2
and 13.3).

¯ Delta export management actions to modify export criteria (action 14.2, 15.1, and

o Obtain approvals to fully utilize existing export capacity for yield and to reduce
¯ diversion impacts (actions 16.1 and 16.2).

The increased yield from new or expanded storage upstream of the Delta and additional storage
to Delta will decrease the competition for Delta supplies during critical periods.manage exports

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by.this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in this category, actions would be selected to:

¯ Increase storage upstredm of the Delta (actions 30.2, 31.2, and 33.2).
¯ Increase storage in the export areas (actions 31.1, 32.2, and 33.1).
¯ Construct an isolated conveyance facility along the east side of the Delta away from

key habitat areas (actions 35.1 and 36.1).

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.
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Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

PRELIMINARY ASSESSMENT

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability
Water supply reliability is the focus of this alternative. Reliability is improved in this alternative
by increasing the yield from upstream of the Delta and developing new storage within and to the
south of the Delta. These storage facilities would be managed to provide better management and
opportunities for export diversions.

water Quality
Water qualityis addressed only at the core level. The development of an isolated conveyance
facility, however, would improve the quality of water delivered for exports. This facility could
also provide flows for the south Delta to improve water quality.

System Vulnerability
System vulnerability is addressed only at the core level. Secondary benefits from new or
expanded storage upstream of the Delta would be increased flood protection.
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ALTERNATIVE 229: REDUCE COMPETITION FOR DELTA SUPPLIES BY EXPANDING STORAGE

IN ALL AREAS AND IMPROVING THROUGH DELTA CONVEYANCE.

Theme: Reduce competition for water during critical periods by increasing supply
availability.

Sub-theme: Increase storage through the system and expand pumping and conveyance
capacities exportof facilities.

Approach: . Develop new or expanded storage upstream of the Delta.
Develop new or expanded storage within the Delta.
Develop new or expanded storage in the export areas.
Expand pumping and conveyance capacities for export facilities.

Solution Overview
This alternative is intended to reduce the competition for water supplies during critical periods
by increasing the amount of available storage throughout the system and increase pumping and
conveyance capacities of the export facilities. Additional storage would provide opportunities to
capture winter and flood flows originating upstream of the Delta and manage export diversions
from the Delta. Expanded pumping and coriveyance capacities of export facilities would provide
more opportunity to export excess winter and flood flows in the Delta to storage facilities.
Operating in this manner would increase the yield from the Delta, in addition the increased yield
developed from expanded upstream storage. This additional yield would be managed to reduce
the demand for Delta supplies during critical periods..

ACTIONS SELECTED

Bay-Delta Habitat Restoration
No actions above those identified as core actions were selected in this category. However, to
mitigate habitat losses associated with the development of an in-Delta storage facility the
following core actions would be implemented at a higher level:

¯ Protect shallow habitats (action 1.2).existing
¯ Improve and protect riparian habitats (actions 4.1 and 4.4).
¯ Protect, enhance, and expand existing wetlands (actions 4.1, 4.2, and 4.4.).

Upstream Habitat Restoration
No actions above those identified as core actions were selected in this category. However, to

CALFED Alternative Generation Team Page 1 Dec 19, 1995 11:32am

B--004090
B-004090



mitigate habitat losses associated with the development of additional storage facilities the
following core actions would be implemented at a higher level:

¯ Protect.riparian habitats (action 11.3).
¯ Restore flows to dewatered riparian habitats (actions 11.4).

Reduction in Diversion Effects
In addition to core actions, additional actions included in this alternative include:

¯ Modify upstream diversion operations and Delta inflow timing patterns (actions 13.2
and 13.3).

¯ Delta export management actions to modify export criteria (action 14.2, 15.1, and
15.2).

¯ Obtain approvals to expand export capacity for yield (actions 16.3).

The increased yield from expanded of the Delta and additionalnewor storageupstream storage
to manage Delta exports will decrease the competition for Delta supplies during critical periods.

Management of Anadromous Fish
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.

Reduction in Diversion/Export Reliance
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative. Reliance on Delta
exports would remain unchanged.

Water Supply Enhancement and Predictability
Beyond the core actions in ~is category, actions would be selected to:

¯ Increase storage upstream of the Delta (actions 30.2, 31.2, and 33.2).
¯ Increase storage in the export areas (actions 31.1, 32.2, and 33.1).
¯ Convert selected Delta islands to storage facilities (action 35.8)

Management of Water Quality
No actions above those identified as core actions were selected in this category. The
implementation level of core actions would be unchanged by this alternative.
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Improvement to System Reliability/Vulnerability
No actions above those identified as core actions were selected in this category.The
implementation level of core actions would be unchanged by this alternative.

-PRELIMINARY ASSESSMENT                                                                                                              ~ ~

Ecosystem Quality
Ecosystem quality is addressed only to the level of core actions.

Water Supply Reliability
Water supply reliability is the focus of this alternative. Reliability is improved in this alternative
by increasing the yield from upstream of the Delta and developing new storage within and to thd
south of the Delta. These storage facilities would be managed to provide better management and
opportunities for export diversions.

Water Quality
Water quality is addressed only at the core level.

System Vulnerability
System vulnerability is addressed only at the core level. Secondary benefits from new or
expanded storage upstream of the Delta would be increased floodprotection.

|
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Alternative 230:

FloodTitle: Flow useReducein the CompetitiOnsan Joaquin fOrValleyDeita Water Supplies Through Increased

Theme: Reduce competition for water during critical periods by increasing supply
availability. -~

Sub-theme: Increase storage and conveyance along the eastside San Joaquin Valley (on
and off-stream storage) with an isolated conveyance facility.

Approach: Increase ability to capture, convey, and manage surplus water along the
eastside San Joaquin Valley to increase supply for beneficial use.

Solution Overview
This alternative is intended to reduce the competition for water supplies during critical
periods by developing an isolated eastside\San Joaquin Valley conveyance facility to
directly provide increased agricultural and environmental water supply to the San Joaquin
Valley and to indirectly provide increased supply to the Delta for all beneficial uses. Such
a facility would capture, store and convey otherwise unregulated flood flows from the
American River in the north and tie into all major eastside tributaries before terminating
near Bakersfield. The captured flows would be stored to meet a portion of the needs in
the San Joaquin Valley during periods of high competition for water, resulting in more
water supply available to the Delta for all beneficial uses.

Actions Selected

Bay-Delta Habitat Restoration
No actions above the those identified as core actions were selected for this category.

Upstream Habitat Restoration
No actions above the those identified as core actions were selected for this category.

Reduction in Diversion Effects
In addition to the core actions, the following actions have been included:
¯ Increased eastside conveyance and off-stream storage to capture otherwise

unregulated flood flows from the American River and eastside tributaries, for use in
the San Joaquin Valley thus reducing Delta export levels.

Management of Anadromous Fish
No actions above the those identified as core actions were selected for this category.

Reduction in Diversion/Export Reliance
¯ In addition to the core actions, the following actions have been included:
¯ Increased ~astside conveyance capacity
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¯ Increased eastide storage
¯ Increased southern San Joaquin Valley storage

Water Supply Enhancement and Predictability
In addition to the core actions, the following actions have been included:
¯ Increased eastside conveyance and off-stream storage
¯ Increased off-stream storage in southern San Joaquin Valley
¯ Implement long-term planning for drought contingencies above core level

implementation.

Management of Water Quality
No actions above the those identified as core actions were selected for this category.

Improvement to System Reliability/Vulnerability
In addition to the core actions, the following actions have been included:

¯ Increase downstream flood protection by coordinating operation eastside\San Joaquin
Valley conveyance and storage facility with existing operations.

Preliminary Assessment

Ecosystem Quality
Ecosystem quality is addressed to the level of core actions.

Water Supply Reliability
Water supply reliability is the primary objective of this alternative. Reliability is improved
through the development of an eastside/San Joaquin Valley and storageconveyance
facility that would capture flood flows from the American River and eastside tributaries as
far south as the Bakersfield area. These captured flows would be used in the San Joaquin
Valley during periods of high competition, thus reducing diversions from eastside
tributaries during critical periods. This would result in an increase in overall water supply
reliability by fully utilizing currently unmanaged flood flows.

Water Quality
Water Quality is addressed only at the core level.

System Vulnerability
Vulnerability to the system from downstream flooding would be decreased as periodic
flood flows would be diverted before entering the Delta.

|
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.A!~,~ T~.RNATIVES SUBMITTED BY THE "A" TEAM
Don Wagenet (leader)
Stuart Robertson
David Batts
:F~m Sherar
Tom Cannon

~ordau:

Enclosed please find an additional 24 alternatives descriptions, with annotated lists of actions attached per
the format used as of 12/8/95. Our alternatives have been numbered to correspond to the attached matrix
titled "ALTEm~ATr~ GEZ, W_~T~ON FOR r~SHE~." Alternatives were numbered from le~t to right, top to
bottom consistent with the handwritten numbers entered on the matrix. Themes are indicated by the two
main colunms. These two main columns are divided into separate "approach" sub-colurans. Subthemes
are indicated by the three rows. The subcolumn/approach columns should be read as "actions that could
be taken" either upstream or in the Delta. This becomes evident as one reads the alternatives.

The matrix has a 30-alternative capacity. Five of the matrix alternatives weredropped, mostly because it
was not possible to develop strong alternatives for taking upstream actions to benefit Delta fish species.
However, nine new alternatives were added for a total of 34 (10 delivered 12/12 + 24 delivered 12/15).

The nine new alterrmtives cross approaches (natural production/hatchery production [330,331,332];
screens and barriers/consolidating diversions[333,334,335]; and consolidating diversiongopemfion and
management [336,337,338]). Other alternatives tend to become repetitive, especially with those done for
the third sub-theme (all fish spp). Other notes regarding the presentation of all alternatives delivered by
this team include:

¯ The alternative numbered 313 (submitted on 12/12) is actually number 303 (see Tom
Cannon for clarification);

¯ If subheadings within the larger section tiffed "Actions Selected" are missing, that means
that core levels of implementation are assumed for core actions under that particular "super-
category" heading. We assumed that some introductory text will be written to introduce the
core actions set and to tell the reader that those actions will be implemented at the core
(at a minimum) for all alternatives.
Core actions implemented at greater than core lwels have been included on annotated lists,
but are not necessarily identified as core actions in the narrative descriptions, because they
may have been implemented at much higher levels in several alternatives.

Floppy disk copies are also enclosed.

The foI1owing table is an accounting of the alternatives submitted to date, and some notes clarififing their
presentation.

If you l~v¢ ~ questions regarding the encl~sed m-m’ative descriptions and attached lis~s of ~ctions,
please do not hesitate to call Don Wagenet at (916) ~52-6166.

12/15/95; 3:43 PM
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ALTERNATIVES ACCOUNTING- ’A’ TEAM
No Author Date Subm. Notes
300 D. Batts 12/15 Includes list of actions and level of implementation (LOI)
301 D. Batts 12/15 Includes list of actions and level of implementation (LOI)
302 T. Cannon 12/12 Bein~ submitted direly at JSA
303 T. Cannon 12/12 Being submitted dire~ly at JSA
304 D. Wagenet 12/12 Includes list of actions
305 D. Wagenet 12/12 Includes list of actions
306 J. Sherar 12/15 Includes list of actions
307 J. Sherar 12/12 Includes list of actions
308 S. Robertson 12/12 Includes list of actions and level of implementation (LO1)
309 S. Robertson 12/12 Includes list of actions and level of implementation (LOI)
310 D. Batts 12/15 Includes list of actions and level of implementation (LOI)
31 i D. Batts 12/15 Includes list of actions and level of implementation (LOI)
312 na na Dropped by T. Cannon - upstre~hm actions na to Delta spp
313 T. Cannon 12/15 Being submitted directly at 3SA
314 na na Dropped by D. Wagenet -see alter. 324
315 D. Wagenet 12/15 Includes list of actions
316 na na Dropped - better coverage of topics in alt. 326
317 3. Sherar 12/15 Includes list of actions
318 na na Dropped by S. Robertson - upstream actions na to Deltaspp
319 S. Robertson 12/15 Includes list of actions and level of implementation (LOI)
320 D. Wa~enet 12/15 Includes list of actions
321 D. Wagenet 12/15 Includes list of actions
322 T. Cannon 12/15 Bein~ submitted directly at JSA
323 T. Cannon 12115 Being su, bmitted directly at JSA
324 D. Wagenet 12/15 Includes list of actions
325 D. Wagenet 12/15 Includes list of actions
326 J. Sherar 12/15 Includes list of actions
327 J. Sherar 12115 Includes list of actions
328 na na Dropped by S. Robertson - upstream actions na to Delta spp
329 S. Robertson 12115 Includes list of actions and level of implementation (LOI)
330 T. Cannon 12/15 Being submitted directly at JSA
’331 T. Cannon 12/15 Being submitted directly at 3SA "
"’332 T. Cannon 12115 Being submitted directly at JSA
333 S. Robertson 12/15 Includes list of actions and level of implementation (LOI)
334 S. Robertson 12115 Includes list of actions and level of implementation (LO1)
335 S. Robertson 12/15 Includes list of actions and level of implementation (LOI)
336 S. Robertson 12/15 Includes list of actions and level of implementation (LO1)
337 S. Robertson 12115 Includes list of actions and level of implementation (LOI)
338 S. Robertson 12115 Includes list of actions and level of implementation (LOI)
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ALTERNATIVE GENERATION FOR FISHERIES                                                                                                        m

’~1 ! EM E INCREASE FISI l PRODUCTIVITY REDUCE DIVERSION IM PAC’I’S
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ALTERNATIVE #300
Enhancing Anadromous Fish Populations by Emphasizing Upstream Actions that Increase Fish

Theme: Enhance fish populations through increased productivity.
Sub-Theme: Emphasize winter-run chinook salroon and other anadroroous species.
Approach: Increase natural production by upstream actions.

Solution Overview

This alternative is intended to enhance natural production and survival of anadramons fish species that
inhabit and transit the Bay-Delta, including winter-run chinook salmon. The alternative emphasizes
actions that would either directly or indirectly increase anadramons fish populations by improving
upstream habitat conditions. Such actions would enhance spawning habitats, reduce hazards in migration
waterways, increase stream flows, reduce temperatures, and improve riverine and riparian habitat.
Restoration of Bay-Delta habitat would be implemented to improve feeding, resting, and migration. To
meet anadromous fish stream flow requirements and other user demands, upstream water supplies would
be supplemented through incentive based conjunctive use programs. Increased anadromous fish
populations would improve diversity and quality of the Bay-Delta ecosystem and provide increased sport
and commercial fishery opportunities.

Actions Selected

Bay-Delta ltahitat Restoration:

Core actions that emphasize protection and restoration of Delta riverine and riparian habitat,
including riparian improvement plantings, would be implemented at higher than minimum
levels. These actions would improve nearshore habitat, especially for stripped bass, and benefit
fish migration through the Delta. No actions above the core actions are included in this category.

Upstream Habitat Restoration:

Restoration of upstream anadramous fish habitat is the primary objective of this alternative. All
actions that would restore upstream habitats and improve spawning and migration conditions
would be impleroented to a maximum extent. Spawning gravel, cl~mel configmrations, and
shoreline habitat would be restored to entu-mce spa’,~ng and egg/~levin developroent. Flows and
teroperatures would be ro.m~ged to r~uce egg/alevin roortality and benefit fry development.
Flows for regulating temperature would be roost critical during the winter-run incubation period
(appmxin~tely May through October). Darns and natural barriers would be ro~xlified to iroprove
passage and mining activities would be roodifled to protect spawning habitat. Upstrem~ ril~’ian
and wetland habitat would be revegetated and restored to provide shading, snags, detritus, and
other physical features essential to fish development. All core actions would be implemented to
the maximum extent.

Reduce Effects of Diversions:

No actions above the core actions are included in this category. Instream pulse flows would be
implemented during emigration periods and flows for fish attraction would be conducted during
immigration periods. These flows would meet the Anadromous Fish Restoration Program
(AFRP) recommendations. Screens would be installed on upstream diversions where cost-
effective.

ALT300.zI2
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Enhancement of Anadromous Fish Populations:

No actions above the core actions are included in this category. All hatchery-bred anadromous
fish would be tagged for monitoring and best available technology would be used to reduce effects
of hatchery stocks on wild populations. Captive breeding programs would be set up for winter-
run chinook salmon to enhance population levels. Existing hatcheries would not be expanded
and no new hatcheries would be constructed.

Reducing the Reliance on Delta Exports:

No actions above the core actions are incIuded in this category. Implementation of these actions
would be at the core level

Enhance Water Supplies:

Management of flows and temperatures in upstream habitats would require additional water
supply. To achieve supply levels and maintain reliable flows for other users, economic incentives
for the development of conjunctive use programs would be implemented. These programs would
use market incentives to encourage upstream water users to supplement their surface water
supplies with ground water pumping where available. No other actions above the core actions
are included in this category.

Increase Supply Predictability:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level.

Managing Water Quality:

No actions above the core actions arc included in this category. As a direct benefit to winter-run
chinook salmon, abandoned mining sites would be remediated and mining drainage would be
managed to remove toxics to the maximum feasible extent.

Impro,Ang System Water Reliability:

No actions above the core actions are included in this category. Implementation of these actions
be at the core level.would

Preliminary Assessment

This alternative would restore natural elements of upstream watersheds, and to a lesser degree the Delta,
to enhance natural production of anadromons fish. Increasing anadromous fish populations would benefit
the Bay-Delta and its water users by restoring the ecosystem, thereby increasing species diversity, ha_west
leveIs, and sport fishing opportunities. Although results of this approach may take longer than hatchery
based alternatives, it would increase the likelihood of obtaining a sustainable wild population of winter-
run chinook salmon. Such a sustainable population could lead to the delisting of the species and remove
existing operational and land use constraints imposed by the Endangered Species Act. The primmy trade-
off of this approach is increas~ flows during migration and spawning periods. These flows may reduce
the amount of water available for other users during these times. To augment this effect, regional
conjunctive use :ncentive programs would have to be implemented to supplement surface water uses with
ground water. In addition, new off-stw~tm storage facilities upstream of Delta may be constructed and
existing off-stream storage reserviors enlarged. There are no actions that would offset any effects from
modification of gravel raining practices.

ALT300.zl2
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 300

All core actions will be implemented at core levels unless noted otherwise below, core actions are
indicated by ~C" prior to the action number.

a Bay-Delta Habitat Restoration:

C3.1 - Improve and protect degraded riparian habitats - maximum (to all degraded riparian areas to
enhan~ habitat quality)

a
Upstream Habitat Restoration:

l C9.1 - Manage flows and temperatures in upstxeam habitats - Max.
¯ C9.2 - Restore and replenish spawning gravel - Max.

9.3 - Restore channel configurations - 50% of Max.

I 9.4 - Restore shoreline habitat conditions - Max.
C9.5 - Modify gravel mining practices - Max.
9.6 - Improve floodway drainage to reduce fish stranding - Max.

C10.1 - Modify passage at upstream dams/other barriers - Max.
C10.2 - Modify natural barriers to improve fish passage - 75% of Max.

C11.1 - Restrict livestock grazing in riparian corridors - Max.
C11.2 - Revegetate degraded riparian habitats - Max.

11.3 - Protect riparian lands through purchase/easement - 25% of Max.

Reduce Effects of Diversions:

C13.4 - Provide instream pulse flows for fish passage - Max.
C13.5 - Provide instream flows for fish attraction - Max.

C14.3 - Use reM-time monitoring and adaptive mgt. - Max.

a c18.4, install screens on Delta diversions - Max. (or as cost-effective)
C18.6 - Enforce sreening requirements - Max.

m 21.2 - Harvest in habitats - 50% Max.predators up~reaIn

Enhancement of Anadromous Fish Populations:

C22.3 - Improve hatchery operations - Max.
C22.4 - Reduce hatchery effects on wild fish populations - 50% of Max.
C22.5 - Implement tagging of hatchery-bred fish - Max.
C22.6 - Establish new captive breeding programs - Max.

Reducing the Reliance on Delta Exports:
a

Core actions at core levels only.

i Enhance Water Supplies:

C29.2 - Manage riparian zone to protect water quality - Max.
C29.3 - Manage land uses to protect water quality - Max.

m AL-1-300212
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31.2 - Construct new off-stream storage facilities upstream of Delta- 50% Max. (equity measure)
31.4 - Enlarge existing off-stream storage reserviors - 50% of Max. (equity measure)

32.1 - Establish conjunctive us~ programs - Max. (equity measure)

Increase Supply Predictability:

Core actions at core l~vels only.

Managing Water Quality:

C45.1 - Manage discharges from abandoned mines - Max.
C45.2 - P.~’~nediate abandoned mining sites discharging pollutants - Max.

Improving System Water Reliabillty:

Core a~tions at core levels only.

ALT300.zl2
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I .... ¯          ALTERNATIVE #301

Enhancing Anadromous Fish Populations by Emphasizing Delta Actions that Increase Fish
Pr~ducti~ty

Theme: Enhance fish populations through increased productivity.
Sub-Theme: Emphasize winter-run chinook salmon and other anadromous species.i Approach: Increase natm’al production by actions that can be implemented in the Delta.

Solution Overview

This alternative is intended to enhance natural production and survival of anadramous fish by improving
habitat, flow, and water quality conditions of the Bay-Delta. These improvements would be designed to
favor fisheries production and restore historical conditions were feasible. Actions that increase flows for
fish attraction and enhance aquatic and riparian habitat would be implemented to improve immigration
conditions. Actions benefiting fiF emigration would include pulse flows, riparian cover, and increased
foraging opportunities. Culmination of these actions would enhance flow regimes, substrate diversity,
shading and snags, detritus, and macro invertebrates. In addition to direct benefits to anadromous fish
sixties, this alternative will indir~-tly improve the overall diversity and quality of the Delta, thereby
enhancing other fish species populations. To meet anadromous fish flow requirements and other user
demands, watex supplies would be supplemented through incentive based conjunctive use programs.

Actions Selected

Bay-Delta Habitat Restoration:

Bay-Delta habitat restoration is one of the primary ob.~ective of this alternative. All actions that
would protect, improve, or expand existing Bay-Delta riparian and aquatic habitat would be
implemented to the maximum extent. Delta riverine habitat would be improved by restoring
non-shipping channel cortfigurations, reconstructing river banks, and modi£ying construction
practices to include riverine elements as a standard practice. Delta riparian habitat would be
improved by restoring and protecting existing nearshore vegetation and establishing new areas of
riparian habitat. Modifications in l~vee maintenance practices would remove rip-rap and replace
it with native vegetation. E~isting wetlands would be enhanced, expanded, and protected to
provide protective cover, detritus, and macro invertebrates. Nuisance non-native predator species
would be removed to reduce adverse effects on emigrating fry.

Upstream Habitat Restoration:

Although this alternative emphasizes in-Delta actions, upstream habitat restoration would be
required to protect spawning areas and ensure alevins/fry development. All core actions that
improve upstream anadromous fish habitat and fish passage would be implemented to the
maximum extent. No actions above the core actions are included in this category. These actions
would manage flows and temperatures, restore spawning gravel beds, modify gravel mining
practices, and mitigate human made and natural barriers.

Reduce Effects of Diversions:

No actions above the core actions are included in this category. Instream flows for fish attraction
and pulse flows for emigration would be conducted to a maximum level. Screening requirements
would be enforced to a maximum extent and screens would be installed on in-Delta diversions
where cost-effective. Other core actions that would reduce fish mortality or production rates
would be implemented to the maximum extent fe~asible.
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Enhancement of Anadromous Fish Populations:

No actions above the core actions are included in this category. All hatchery-bred anadromous
fish would be tagged for monitoring and best available technology would be used to reduce effects
of hatchery stocks on wild populations. Captive breeding programs for winter-run chinook would
be implemented to the maximum extent feasible. However, existing hatcheries would not be
expanded and no new hatcheries would be constructed. Regulation of commercial harvest and
recreational take of anadromons species would be improved and strictly enforced. All other core
actions would be implemented at the core level.

Reducing the Reliance on Delta Exports:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level.

Enhance Water Supplie~:

Management of flows and temperatures in the Delta and upstream would require additional water
supply. To achieve supply levels and maintain reliable flows for other users, economic incentives
for the d~velopment of conjunctive use programs would be implemented. These programs would
use market incentives to encourage upstream water users to supplement their surface water
supplies with ground water pumping where available. No other actions above the core actions
are included in this category.

Increase Supply Predictability:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level

Managing Water Quality:

No actions above the core actions are included in this category. Core actions that would improve
Delta ecological water quality, including management of agricultural and urban wastewater
discharges, would be implemented above minimum levels.

Improving System Water Reliability:

No actions above the core actions are included in this category.

Preliminary Assessment

This alternative would restore aquatic and riparian elements of the Delta, and to a lesser degree upstream
watersheds, to enhance natural production of anadromous fish species. The Delta and its users would
benefit from this alternative because the actions would enhance the aquatic and riparian ecosystem,
thereby increasing fish populations, riparian and aquatic species diversity, harvest levels, and sport fishing
opportunities. Although results of this approach may take longer than hatchery based alternatives, it
would increase the likelihood of maintaining a sustainable wild population of winter-run chinook, green
.s[urgeon, and other sensitive anadromous species. Such sustainable populations could avoid federal and
state protection and remove existing op~rationaI and land use constraints imposed by the Endangered
Species Act. The primary trade-off of this approach is that the required increase in flows would reduce
the amount of water available for other users during these times. To augment this effect, regional
conjunctive use incentive programs would have to be implemented to supplement surface water uses with
ground water.
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 301

All core actions will Ix: implcmcntcd at core levels unless noted othcr~se below, core actions arc
indicated by "C" prior to the action number.

Bay-Delta Habitat Restoration:

1.4 - Reconstruct l~vees to include shallow water habitat - 25% of Max.

2.2 - Reconstruct river banks and shallow areas - Max.
C2.2 - Restore/preserve channel islands - Max.
C2.3 - R.~or~ natural channel configurations - Max.
C2.4 - Modify construction practices to include dverine elements - Max.

C3.1 - Improve and protect degraded riparian habitats - Max~
3.2 - Establish new areas of riparian habitat - 50% max.
3.3 - ~¢smblish historic riparian areas - 50% max.

C3.4 - Modify 1ev¢� maintenance practices - Max.
C3.5 - Protect existing riparian habitat - Max.

C4.1 - Enhance existing wetlands - Max.
CA.2 - Expand existing wetland acquisition program - 50% of Max.
C4.4 - Protect existing wetland habitat - Max.

5.4 - Clean up sites containing toxic substances - 50% of Max. (focus on sites with runoffto Delta)

6.2 - Allow river channels to meander - 50% Max.

7.1 - Remove or reduce nuisance species in key habitats - 5~0% Max. (focused on aquatic species)

Upstream Habitat Restoration:

C9.1 - Manage flows and temperatures in upstream habitats - Max.
C9.2 - Restore and replenish spawning gravel - Max.
C9.5 - Modify gravel mining practices - Max.

C10.1 - Modify passage at upstream dams/other barriers - 75% of Max.
C10.2 - Modify natural barriers to improve fish passage - 50% of Max.

Cl1.1 - Restrict livestock grazing in dpaxian corridors - Max.
Cll.2 - Rcvegetate degraded riparian habitats - Max.

Reduce Effects of Diversions:

C13.4 - Pr~cide i~"~.rem, n p~lse flows for flsb l~ssage - M~.
1213.5 - t~ovide i~.ream flows for fish attraction - 1VI~.

1214.3 - Use real-time monitoring ~d adaptive mgt. - Max.

t218.4 - Install screens on Delta diversions - Max. (or as co~t-effective)
1218.6 - Enforce screening requirements - Max.

I220.2 - Improve operation offish salvage facilities - Max.

KL’r301.z14
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C20.3 - Improve fish hauling and release procedures - Max.

21.1 - Harvest predators at Delta export pumps - 50% Max.

Enhancement of Anadromous Fish Populations:

C22.3 - Improve hatchery operations - Max.
C22.4 - Reduce hatchery effeas on wild fish populations - Max.
C22.5 = Implement tagging of hatchery-bred fish - Max.
C22.6 - Establish new captive breeding programs - Max.

Reducing the Reliance on Delta Exports:

Core actions at core levels only.

Enhance Water Supplies:

C29.2 - Manage riparian zone to protect water quality - Max.
C29.3 - Manage land uses to protect water quality - Max.

32.1 - Establish conjunctive use programs - Max. (equity measure)

Increase Supply Predictability:

Core actions at core only.levels

Managing Water Quality:

Core actions at core levels only.

Improving System Water Reliability:

Core actions at core levels only.

II
II
II
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Enhance Anadromous Fish Populations by Emphasizing Increasing Hatchery Production and
Upstream Habitat Improvements.

Identification of Theme, Subtheme, and Approach:

Theme:        Enhance anadromous fish populations by increasing hatchery production and improving
upstream fish productivity.
Subtheme: Emphasize winter-run chinook salmon and other anadromous species
Approach: Operation and management actions that could be implemented at hatcheries and upstream
locations.

Solution Overview
This alternative places primary emphasis on increasing hatchery production and improving upstream
conditions to enhance anadromous fish populations. Actions to increase hatchery production of
anadromous fish would receive the highest priority. Core actions to enhance fish populations, including
restoration of upstream anadromous fish and riparian habitat, and improving fish passage would also be
implemented at a higher level of priority emphasis, in order to substantially increase the overall production
ofanadromous population. Hatchery operations would be expanded to increase salmon, steelhead, and

1 perhaps sturgeon and striped bass populations. New hatcheries would be constructed on the San Joaquin
I River tributaries to increase salmon and steelhead runs in that watershed. Efforts to reduce conflicts with

wild population restoration would be held at the core action level.

Actions Selected

Restore Upstream Habitats

Core actions to manage flows and temperatures and restore and replenish spawning gravels would
be enhanced to high levels to improve anadromous fish production.

Enhance Anadromous Fish Populations

Populations of salmon, steelhead, and perhaps sturgeon and striped bass would be enhanced
directly through expanding existing hatchery operations and constructing new hatcheries.
Upstream fish habitat and passage would be improved to further increase populations.
Upstream habitat restoration actions would be directed towards providing improved management
of flows and temperatures in upstream habitats, in combination with the restoration and
replenishment of historically depleted spawning gravels would provide even greater
improvements to spawning and rearing conditions throughout anadromous fish ranges.

Manage Water QualiD"

Improved management of mine drainage, through better controls on discharges from abandoned
mines, and more expenditures and actions to remediate abandoned mining sites discharging
pollutants would achieve important benefits for anadromous populations.

i FiSHTEMP. DOC
January 4, t996; 1:29 PM
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Improve System Reliability

Improved management of upstream flows, temperatures, and riverine/riparian habitats will require
that more surface water be dedicated to targeted areas, especially as tributary and upper river
flows. In order to increase supply reliability for diverters, this alternative also would include
strong economic incentives for the implementation of conjunctive use programs. Specifically,
market incentives encouraging agricultural diverters in upstream locations to augment e~[gting
surface water supplies with available ground water pumping would be implemented.

Preliminary Assessment
This alternative emphasizes improvements to anadromous fish populations and habitat by placing the
greatest priority on actions that could be implemented on hatchery production supplemented with some
additional improvements in upstream habitat. Increased hatchery production ofanadromous fish could
place more competitive and predator pressures on wild populations of anadromous and resident fishes. In
order for these actions to be durable, a long-term reduction in the reliability that existing diverters have on
surface supplies would result. It is therefore imperative that the conjunctive use programs and incentives
be developed with terms and conditions that are economically attractive to surface water diverters, and
which can effectively provide a better economic return for replacing surface water use with ground water
use, especially in those regions where otherwise diverted surface waters will instead be dedicated to habitat
and population improvements.

,|
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ALTERNATIVE 302 ACTIONS

SPECIFIC ACTION PACKAGE

Fish Hatchery Operations
Expand hatchery capacities ....
Construct new hatcheries on the San Joaquin R.

ENHANCED CORE ACTIONS

Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats
Restore and replenish spawning gravels
Modify gravel mining practices

Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers
Modify natural barriers to improve passage

Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparianhabitats

Management of Mine Drainage
Manage discharges from abandoned mines
Remediate abandoned mining sites discharging pollutants

I
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PRELIMINARY ALTERNATIVE 303
(FISHERIES GROUP)

TITLE: Enhance Anadromous Fish Populations by Emphasizing Increasing
Hatchery Production and In-Delta Habitat Improvements.

SOLUTION OVERVIEW

Theme. This alternative places primary emphasis on increasing hatchery production and
improving in-Delta habitat conditions to enhance anadromous fish populations. Actions to
increase hatchery production of anadromous fish would receive the highest priority. Hatchery
operations would be expanded to increase salmon (especially winter-run chinook salmon),
steelhead, perhaps sturgeon stripedpopulations, hatcheries would beand and bass New
constructed on the San Joaquin River tributaries to increase salmon and steelhead runs in that
watershed.

Key Actions. The unique character of this alternative is represented by these actions:

- Expand hatchery production capacities for anadromous species
- Provide instream flows for fish attraction and passage
- Restore Bay-Delta shallow-water, riverine, and riparian habitats

ACTIONS SELECTED FOR THE ALTERNATIVE

Bay-Delta Habitat Restoration. Core actions to restore Delta shallow-water, riverine,
and riparian habitats would be implemented at higher than core levels, including restore and
preserve islands, protect existing water habitat, existingchannel shallow enhance Deltawetlands
and riparian habitats. These actions would provide more contiguous, diverse, and high quality
nearshore habitats throughout the ranges of anadromous fish populations, but especially in -
critical Delta feeding and resting areas.

Upstream Habitat Restoration. Core actions to restore upstream anadromous fish
habitats would also be implemented at higher than core levels. For example, flows and
temperatures would be managed to maximum feasible levels and spawning gravels would be
restored and replenished in most of the sites where feasible.

Reduction in Diversion Effects. Delta inflow management would be adjusted to provide
instream flows for fish attraction, and Delta outflow/export management would use real-time
monitoring and adaptive management to benefit flow and temperature conditions essential to
support anadromous life-cycles as these fish move through the Delta. These core actions would
be in all time periods for the anadromous at thanimplemented important target species(ie. higher
core levels).
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Management of Anadromous Fish. Populations of salmon, steelhead, and perhaps
sturgeon and striped bass would be enhanced directly through expanding existing hatchery
operations and constructing new hatcheries, especially on the San Joaquin River. Efforts to
reduce adverse effects of hatchery fish on wild populations would be implemented at the core
level of only the most cost effective reductions.

Reduction in Export Reliance. This alternative would rely only on core actip..ns to
manage demand in the export service areas. Reliance on Delta exports would remain unchanged.

Water Enhancement. This altemative would include actionsSupply toprovidestrong
economic incentives for the implementation of conjunctive use programs. Specifically, market
incentives encouraging agricultural diverters in upstream locations to augment existing surface
water supplies through improved groundwater management would be implemented.

Increasing Water Supply Predictability. This alternative also would rely only on
core actions to increase water supply predictability in the export service areas, such as easing
institutional barriers to water transfers, conducting Integrated Resources Planning in service
areas where most cost effective, and coordinating land uses with water supplies.

Management of Water Quality. Improved controls on pollutant discharges in the Bay
and Delta through better controls on agricultural, municipal, and industrial discharges would be
implemented to achieve important benefits for attadromous populations living within or passing
through the Bay-Delta. These actions would be implemented at higher than core levels.

Improvements to System Reliability. This alternative would rely only on core actions
to improve the reliability of levees in the Delta to protect land use, infrastructure, and water
quality.

PRELIMINARY ASSESSMENT

Ecosystem Quality. Ecosystem quality objectives would be well met by this alternative.
Increased hatchery production of anadromous fish, however, could place more competitive and
predator pressures on wild populations of anadromous and resident fishes.

Water Supply. This alternative could cause a long-term reduction in the reliability that
existing diverters have on surface supplies. Conjunctive use programs and incentives are crucial
to be developed with terms and conditions that are economically attractive to surface water
diverters.

Water Quality. Water quality in the Delta would be addressed primarily to benefit fish
populations. Therefore this alternative may not achieve the solution principle of equity in
addressing water quality needs of all beneficial uses.
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Reliability of Delta Functions. System reliability would be improved only to the core
level of implementation, therefore, not achieving equity relative to this program objective.

|
|
|
|
|
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Enhance Anadromous Fish Populations by Emphasizing In-Delta Actions that Reduce the Impacts of
Diversions

Identification of Theme, Subtheme, and Approach

Theme: Enhance fish populations by reducing diversion impacts.
Subtheme: Emphasize winter-run chinook salmon and other anadromous species " °
Approach: Operation and management actions that could be implemented at in-Delta locations.

Solution Overview

This alternative places primary emphasis on irrlproving in-Delta conditions for anadromous fish
populations. Actions to accelerate the installation of new fish screens at in-Delta diversions, and to
improve existing screens that pose the greatest potential threat to anadromous species receive the highest
priority. Actions to enhance fish populations, including improved fish harvest regulation and salvage
management would also be implemented at a higher level of priority emphasis, in order to substantially
increase the overall rate of anadromous population increases through in-Delta actions. Actions emphasizing
the restoration of extensive historically higher quality Bay-Delta habitats receive high implementation
priority in order to provide substantially improved feeding, resting, and cover areas more contiguously
throughout the ranges of the anadromous species using the Delta. Fish screening and habitat
improvements, and the removal of impediments to fish passage conditions in upstream areas would be
implemented in coordination with in-Delta actions.

Actions Selected

Reduce Effects of Diversions

Anadromous fish population improvements would be focused and emphasized by greatly
increasing the level of effort for installing and improving fish screens on in-Delta diversions, and
through stronger enforcement of screening requirements at all diversions having the capability to
entrain anadromous fish. Delta diversions allegedly having the greatest impact on listed
anadromous fry and juveniles would receive the highest priority. The installation and
improvement of fish screens on upstream diversions, and more expenditures on the enforcement
of screening requirements at all diversions would be important and highly visible components of
this alternative.

Restore Bay-Delta Habitats

Delta riverine and riparian habitat improvements, including channel improvements and riparian
habitat restoration plantings would be emphasized in this alternative in to provide a more
contiguous, diverse, and high quality nearshore habitat throughout the ranges of anadromous fish
populations, but especially in critical Delta feeding and resting areas. Agricultural operations,
specifically restricted livestock grazing in Delta riparian corridors, and the revegetation of
degraded Delta riparian habitats would complement upstream habitat improvements and would
achieve important habitat quantity and quality benefits for anadromous species. Delta inflow
management would be adjusted to provide instream flows for fish attraction, and Delta

1
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outflow/export management would use real-time monitoring and adaptive management to the
benefit of flow and temperature conditions essential to successful anadromous life-cycles.

Enhance Anadromous Fish Populations
Actions directing tighter controls on fish harvest would receive very high priority in the
implementation of this alternative. They would be coordinated with passage improvements, and
would include stronger regulation and enforcement of commercial and recreational take
anadromous species, with more enforcement personnel in Delta waters. The improvement of fish
salvage operations at the CVP and SWP pumps, including improved operation of salvage
facilities, and reduced mortality through better fish hauling and release procedures also would be
emphasized in this alternative. Anadromous fish populations would also be directly enhanced
through physical improvements for fish passage at upstream locations, which would be
implemented after in-Delta improvements. Upstream actions would have a primary goal of
making passage easier at upstream dams and other barriers. Those man-made and natural barriers
posing the greatest 0bstaeles to candidate and listed anadromous species would receive higher
priority among upstream actions in order to achieve immediate physical improvements.

Restore Upstream Habitats

Actions directed towards restoring upstream anadromous fish habitat, and upstream riparian
habitat would be implemented at some level exceeding their minimum as a complement to the in-
Delta focus of this alternative. Upstream habitat restoration actions would be directed towards
providing better feeding, resting, and cover opportunities for outmigrating anadromous fish.
Improved management of flows and temperatures in upstream habitats, in combination with the
restoration and replenishment of historically depleted spawning gravels would provide even
greater improvements to spawning and rearing conditions throughout anadromous fish ranges.
This alternative would include actions requiring improved gravel mining management through
restrictions on the timing and magnitude of in-channel operations that degrade anadromous fish
habitat.

Manage Water Quality

Improved management of mine drainage, through better controls on discharges from abandoned
mines, and more expenditures and actions to remediate abandoned mining sites discharging
pollutants would achieve important benefits for anadromous populations.

Increase Supply Reliability

Improved Bay-Delta habitats and better management of Upstream flows, temperatures, and
habitats will that surface water be dedicated toriverine/riparian require more targeted

especially as Delta outflow. In order to increase supply reliability for diverters, this alternative
also would include strong economic incentives for the implementation of conjunctive use
programs. Specifically, market incentives encouraging agricultural, municipal, and industrial
diverters in Delta and upstream locations to augment existing surface water supplies with
available ground water pumping would be implemented.

Preliminary Assessment
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This altemative emphasizes improvements to anadromous fish populations and habitat by placing the
greatest priority on actions that could be implemented at in-Delta locations. The Restoration of Bay-Delta
habitat needed for improving the quality of the range of habitat types used by anadromous species, and
reduced effects of in-Delta diversions and fish screens would receive ~e highe.st priority. Additional
upstream habitat improvements, fish screening installation and improved performance criteria, and
improvements to fish passage are complementary, and affordable. In order for these in-Delta actions to be
durable, a long-term reduction in the reliability that existing diverters have on surface supplies wSi]id
result. It is therefore imperative that the conjunctive use programs and incentives be developed with terms
and conditions that are economically attractive to surface water diverters, and which can effectively
provide a better economic return for replacing surface water use with ground water use, especially in those
regions where otherwise diverted surface waters will instead be dedicated to habitat and population
improvements.
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IMPROVE CONDITIONS FOR WINTER-RUN CHINOOK SALMON AND OTHER
ANADRAMOUS FISH SPECIES BY REDUCING THE IMPACTS OF DIVERSIONS THROUGH

THE INSTALLATION AND OPERATION OF FISH SCREENS AND BARRIERS UPSTREAM

FROM THE DELTA (ALTEI~AT1VE 306).

Identification of Theme, Subtheme, and Approach

Theme: Enhance anadramous fish populations through reduced diversion impacts.
Sub-theme: Increase anadramous fish populations.
Approach: Installation and operation of upstream fish screens and barriers.

SOLUTION OVERVIEW

The overall strategy for this altemative is to enhance anadramous fish populations (including
winter-run chinook salmon) by implementing upstream actions to improve fish passage. These
actions were chosen to produce large-scale reductions in entrainment by implementing extensive
fish screening programs in the upstream tributaries of the Delta. Improvements for upstream
migration also feature prominently in this altemative, providing flow conditions and a system of
barriers that recruit more fish for upstream spawning. In addition, pulse flows have been
included to enhance down stream migration of juvenile fish. When implemented in concert with
the core actions, this strategy builds considerable momentum and provides considerable benefits
for winter-run salmon and other anadramous fish species.

ACTIONS SELECTED

Upstream Habitat Restoration: While this altemative focuses on population increases
by decreasing entrainment, flow management actions have been added to enhance fish
passage, including pulse and atWaction flows at a maximum level. In addition, reservoir
operations would be modified to improve instream flows where necessary.

Reduction in Diversion Effects: In addition to the core actions for the operation of a
fish barrier on the Merced River, additional actions would be implemented to improve
fish passage at wide-spread locations throughout the headwaters of Delta tributaries, ¯

installation of fish ladders diversions and and ofincluding new key repair reoperation
existing passage facilities. Special attention would be focused on high profile barrier
problems on the upper Sacramento River.

To increase the overall success of upstream and downstream migrations, several fish
barriers (acoustical and physical) would be installed and operated, including barriers
along the Mokelumne, San Joaquin, and Sacramento rivers. In addition, barriers would
be placed in locations throughout the watershed to exclude or guide migrating fish away
from gravel pits and other potentially detrimental situations.

To provide for the greatest possible upstream benefits for anadramous fish species
several, core actions would be implemented at a maximum level, including installation of
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new and improvement of existing fish screens (install screens on upstream diversions and
increased enforcement of existing screening regulations). These actions would be
complemented by in-Delta improvements specified by other core actions (in-Delta
actions would be implemented at the core level).

Reduction in Export Reliance: To partially balance losses in exports due to
implementation of flow modifications for fisheries enhancement, a variety of actions
have been included including increased water conservation, expansion of water
reclamation, land retirement and fallowing.

Water Supply Enhancement and Predictability: To buffer any losses in exports and
to provide some level of equity to water users that may be indirectly affected by flow
alterations, measures to increase water supply and flexibility have also been included
within this altemntive. These actions include expansion of on-stream or off-stream
storage south of the Delta, implementation of groundwater banking and conjunctive use
programs, improvement of throughconveyance.and Delta

PRELIMINARY ASSESSMENT

This altenmfive has been designed to focus on the resolution of the fisheries and diversions
conflict, centering on the issue of declining winter-run salmon and other anadramous fish
species. Inclusion of core actions and additional actions to balance potential export losses
associated with improvements in stream flow conditions ensure equity in this solution. The
actions included within this alternative are reasonably affordable and implementable. Physical
enhancement as well as improvements in operation and management of existing facilities provide
guarantees that this alternative is durable. Careful review of the actions selected in this
alternative does not revel any significant redirected impacts.
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Actions Selected:

In addition to the Core Actions, this altemative includes several other actions included in the
following list:

Delta Inflow Management

Decease upstream diversions

modify upstream reservoir operations

Installation of Barriers to Guide Fish Movement

Installation of new fish ladders at key diversions

Repair and reopera~ion of existing passage facilities.

Installation offish barriers

Installation and Operation of Fish Screens

Install screens on upstream diversions

Increased enforcement of existing screening regulations

Reduction in Export Reliance

Water conservation

Water reclamation

Land retirement and fallowing

Groundwater Banking and Conjunctive Use

Establishment of conjunctive use programs

Store groundwater south of the Delta

Implement techniques to increase groundwater recharge

Improvement of Through-Delta Conveyance

Increase capacities of existing east-side channels

increase flows form the Sacramento River to the Central Delta

Modify Delta levees to increase flow cross section

|
|
t
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IMPROVE CONDITIONS FOR WINTER-RUN CHINOOK SALMON AND OTHER

ANADRAMOUS FISH SPECIES BY REDUCING THE IMPACTS OF DIVERSION THROUGHT

THE INSTALLATION AND OPERATION OF FISH SCREENS AND BARRIERS WITHIN THE

BAY-DELTA SYSTEM (ALTERNATIVE 307).

Identification of Theme, Subtheme, and Approach

Theme: Enhance anadramous fish populations through reduced diversion impacts.
Sub-theme: Increase anadramous fish populations.
Approach: Installation and operation of in-Delta fish screens and barriers.

SOLUTION OVERVIEW

This alternative focuses on reducing the conflict between anadramous fish species (including
winter-run chnook salmon) and water diversions through the implementation of in-Delta actions
to reduce entrainment and improve fish passage. In addition to the core actions, additional
actions focusing on in-Delta fish screening and installation and operation of barriers to guide fish
movement would be implementeiS. These actions would increase anadramous fish populations,

ACTIONS SELECTED

Bay-Delta Habitat Restoration: Implementation of the core habitat restoration action
would provide benefits for anadramous fish populations, including resting, foraging, and
nursery habitat. With the implementation of this altemative, habitat restoration within
the Delta would focus on key habitat improvements for migrating fish populations,
including restoration of shallow water habitat and shaded riverine aquatic habitat with a
focus for providing resting habitat.

To minimize standing effects on species such as Sacramento splittail, drainage
improvements would be implemented in floodway areas to maximize the productivity of
these spawning areas, resulting in the net increase of fish from these areas.

Reduction in Diversion Effects: In-Delta improvement of anadramous fish conditions
include the following actions that minimize in-Delta entrainment and greatly improve
fish passage through the Delta during both upstream and downstream migrations.

To lower existing levels of entrainment, actions to be implemented at a maximum level
throughout the Bay-Delta system include: improvements to existing fish screens at the
Delta export pumps and other existing facilities; consolidation and screening of existing
(small) in-Delta diversions; and conversion of industrial water use for cooling towers.
Improvement of existing fish screening facilities will include improved performance
criteria, including reduced approach and sweeping velocities.

Existing salvage operations for anadramous fish species may be enhanced through the
implementation of predator control programs which remove predators and predator
friendly habitats from key sites including Clifton Court Forebay, Rock Slough, Barker
Slough, Montezuma Slough and others. This program may also include small scale
habitat development to provide resting and escape cover at these sites.
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To improve fish passage in the Delta, a system of barriers would be installed and
operated for maximum benefit to fish, including the Old River fish barrier; a series of
barriers at key point~ along the Sacramento River (designed to keep fish in the fiver), and
barriers to divert fish from the Sacramento River toward the western islands. In addition,
actions to improvein-Delta flows for fish would also be implemented at a maximum
level, such as pulse and attraction flows.

To provide maximum in-Delta benefits for anadramous fish species several core actions
would be implemented at a maximttm level, including Delta inflow management, Delta
outflow/export management, installation and improvement of fish screens (in-Delta), and
improvement of in-Delta fish salvage operations. Other core actions focusing on
upstream diversion effects would also be implemented, but at the core level.

Water Supply Enhancement and Predictability: Actions that would provide equity to
those interests that may be adversely affected by flow modifications intended to improve

populations, generally improved conjunctive useanadramous fish would include
programs and incentives, increased surface water storage capacity, and inmproved export
flexibility. Conjunctive use actions would include groundwater banking and more
attractive incentives for groundwater recharge program initiation. Increased surface
water storage capacity (north and/or south of the Delta), either on- or off-stream, would
also be an integral component of this altemative, in order to compensate for deliveries
that were reduced or otherwise adversity affected by actions intended to improve in-Delta
flow conditions to anadramous fish populations. This could be done by either expanding
the capacity of existing reservoirs, increasing in-Delta storage, re-operating some
reservoirs to provide supply replacement, or by providing greater incentives for retiring
some lands with high consumptive uses. As appropriate, this alternative also could
include pump relocation and increased pumping capacity to the extent that th~se actions
reduce impacts to winter-run and other anadramous fish species while increasing water
supply flexibility.

PRELIM~ARY ASSESSMENT

Implementation of these affordable actions in coordination with each other as put forth in this
alternative would reduce conflicts between fishery resources and water diversion activities, by
directly reducing in-Delta entrainment and improving fish passage. In conjunction with these
actions, fish populations would be enhanced through implementation of core actions achieving a
minimum amount of habitat restoration both upstream of and in the Delta. To become an
equitable alternative, actions have been added for enhanced water supply and improved
operational flexibility. To ensure durability, this altemative includes long-term habitat
improvements and adaptive management that will increase winter-run and other anadramous fish
populations in the long-run. This action does not relocate or redirect impacts from one user
group to another.
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Actions Selected:

In addition to the Core Actions, this alternative includes several other actions included in the
following list:

Restoration of Upstream Anadramous Fish Habitat
Improve floodway drainage to reduce stranding
(to be implement at in-Delta locations)

Installation and Operation of Fish Screens
Improve screens at Delta export pumps
Improve other existing in-Delta screen systems
Convert water use ofindustriaI water towers
Consolidation and screening of existing small in-Delta diversions
Installation of Barriers to Guide Fish Movement
Install fish barriers to black fish movent into Old River
Install barriers to keep in Riverfish theSacramento
Install barriers to divert fish from Sacramento River toward western channels
Removal and Control of Aquatic Predato~:s

predators at pumpsHarvest theDelta
Control of Introduced Species
Modify habitat to favor native species
Groundwater Banking and Conjunctive Use
Establishment of conjunctive use programs
Store groundwater south of the Delta
Implement techniques to increase groundwater recharge
New or Expanded On-Stream Storage
Enlarge existing on-stream storage
New or Expanded Off-Stream Storage
Enlarge existing off-stream storage
Construct new off-stream storage facilities in Delta

Changes in Locations for Diversions
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ALTERNATIVE 308: REDUCE UPSTREAM ANADROMOUS FISH DIVERSION IMPACTS AND
ENHANCE OUTMIGRATION THROUGH THE BAY-DELTA USING CONSOLIDATED
DIVERSIONS AND FLOW MANAGEMENT

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing winter run and other anadromous fishery.
Approach: Consolidating and relocating diversions with emphasis on measures

taken upstream of the Delta.

SOLLrrION OVERVIEW

Alternative 308 focuses on enhancing the anadromous fishery by reducing the impacts
of upstream diversions. The principal focus of actions is the consolidation of diversions
to minimize potential unscreened entainment of smolts and maximize their
outmigration success. Coordinated flow management as mitigated by moderate export
enhancements assures successful outmigration of smolts.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

All core actions without modification are included. Actions would be targeted to
guide/attract fish migration away from diversion sites.

Upstream Habitat Restoration

Management of flows and temperatures would be targeted to retain and then initiate
migration of fish past diversion points to the Delta at the maximum core level-
50 percent of Anadromous Fish Restoration Program goals. All other core actions
implemented without modification.

Reduction in Diversion Effects

Construct Westside Sacramento Valley Isolated Conveyance Facility to allow diversions
upstream of all major spawning habitats. Eastside Sacramento Valley conveyance
considered ineffectual.

Provision of instream pulse flows coordinated with upstream habitats for fishpassage
would be enhanced from 20 percent to 50 percent to initiate migration of smolts.

Management of Anadromous Fish

The core action for improved hatchery operation should target the introduction of
smolts in coordination with flowpulse management.

Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.
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B--0041 22
B-004122



Water Supply Enhancement and Predictability (34.1.2, 35.5)

A westside Sacramento Valley isolated transfer facility will restore certainty for
upstream users while moderately increased export and Delta conveyance capacity will
mitigate uncertainty of export diversion restrictions during fish migrations.

Management of Water Quality

Minimum core actions are appropriate for this alternative.

Improvements to System Reliability/Vulnerability

Enhanced conveyance from the Sacramento River to the Central Delta and Eastern Delta
channels, coupled with core-level levee maintenance, will reduce system vulnerability.

PRELIMINARY ASSESSMENT

As anadromous fish are particularly subject to diversion impacts in their rearing
habitats, the focus of this alternative, consolidation of diversions through aupstream
Westside Sacramento Valley isolated transfer facility removes the immediate threat of
anadromous fish losses. This, in concert with a managed flow regime and strategically
targeted core level Bay-Delta habitat enhancement, would facilitate unimpeded
conveyance of the smolts through the Bay-Delta. Water supply losses due to pulse
flows would be mitigated and central Delta/export quality enhanced through
moderately increased Delta conveyance and unrestricted pumping capability at existing
Delta export facilities.

December 13, 1995
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ALTERNATIVE 308: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

1.-8.-Core level.

Upstream Habitat Restoration

9.1-50 percent of AFRP modifications.

9.-12.-Core level.

Reduction in Diversion Effects

9.1 and 13.1-50 percent of AFRP recommendation. Water supply coordinated to not
duplicate losses.

35.5-Full develop westside system for April-May capacity requirements. During
nonsensitive periods, flow supplied via river to provide multiple beneficial uses.

Management of Anadromous Fish

22.3--Implement at maximum level.

Reduction in Export Reliance

Core only.

Water Supply Enhancement and Predictability

16.1 and 16.2-Maximum action to both.

34.1 and 34.2-Moderate 30 percent of maximum to complement Actions 16.1 and 16.2.

Management of Water Quality

Core actions only.

Improvements to System Reliability/Vulnerability

16.1 and 16.2
34.1 and 34.2
35.5
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ALTERNATIVE 309: REDUCE ANADROMOUS FISH DIVERSION IMPACTS IN THE DELTA
AND ENHANCE FISH PASSAGE THROUGH THE BAY-DELTA USING CONSOLIDATED
IN=DELTA DIVERSIONS AND FLOW MANAGEMENT

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing winter run and other anadromous fishery.
Approach: Consolidating and relocating diversions with emphasis on measures

taken in the Delta.

SOLUTION OVERVIEW

Alternative 309 focuses on enhancing the anadromous fishery by reducing the impacts
due to in-Delta diversions. The principal focus of actions is the consolidation of
diversions to minimize potential unscreened entrainment of migrating smolts and
maximize their out-migration success. Coordinated flow management as mitigated by
moderate export enhancements assures successful out-migration of smolts.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

All core actions without modification are included. Actions would be targeted to
guide/attract fish migration away from diversion sites.

Upstream Habitat Restoration

Management of flows and temperatures would be targeted to retain and then initiate
migration of fish past diversion points to the Delta at the minimum core level. All
other core actions implemented without modification.

Reduction in Diversion Effects

Construct a small eastside Delta isolated conveyance facility to consolidate Delta
diversions during the migration periods. Timing of all diversions could be modified
through adaptive management which would allow for alternating diversion locations
to avoid fish entrainment.

Pulse flows accentuating minimum instream pulses, timed for anadromous fishery
population peaks in the Delta, would be provided to move fish past the principal Delta
diversion site. To accomplish this, the pulse flow would be enhanced from the
minimum core level of 20 percent to 50 percent of the AFRP suggested target for the
Delta.

Management of Anadromous Fish

The core action for improved hatchery operation should target the introduction of
smolts in coordination with pulse flow management.
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Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Supply Enhancement and Predictability

A fully screened small eastside isolated Delta transfer facility would moderately
increase Delta conveyance and export capacity and would mitigate pulse flow losses
and uncertainty of export diversion restrictions during fish migrations.

Management of Water Quality

A small eastside isolated Delta transfer facility would supply reduced reverse flow
gradients in the eastern and southern Delta and supply higher quality water to the
export facilities. This complements the minimum core actions for this alternative.

Improvements to System Reliability/Vulnerability

Enhanced conveyance from the Sacramento River around the Delta channels nearly
assures some minimum level of supply in the event of a Delta calamity. Coupled with
core-level levee maintenance, the small isolated facility would significantly reduce
system vulnerability.

PRELIMINARY ASSESSMENT

Anadromous fish losses in the Delta have been significant enough to measurably impact
export operations in the Delta; accordingly, as a lasting solution to this diversion
impact, the focus of this alternative is a screened eastside Delta isolated transfer facility.
The consolidation of Delta diversions and strategically targeted core level Bay-Delta
habitat enhancement would minimize conveyance of the smolts into the central and
southern Delta. Water losses due to flows would be and centralsupply pulse mitigated
Delta/export quality enhanced through reduced reverse flow gradients and timely
allowance of full pumping capacity at existing Delta export facilities. With a significant
reduction of vulnerability to the export supply, the alternative provides a fairly
significant and durable solution to each area of Bay-Delta conflicts.
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ALTERNATIVE 309: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

1.-8. Core level.

Upstream Habitat Restoration

9.-12. Core level.

Reduction in Diversion Effects

13.4 Enhanced to 50 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.

35.3 Construction of a fully screened small isolated Delta transfer system would allow
reduced migration of smolts from the northern to the southern Delta and avoid
diversion entrainment of eastside and southern stream smolts during the spring out-
migration.

Management of Anadromous Fish

22.-23. Core actions emphasizing timing of actions.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

14.2.3
15.1.2 Allow for shifts in diversion locations
18.4

16.1 and 16.2 Maximum action to both complements the small facility of 35.3.

35.3

Management of Water Quality

13.4 At 50 percent of AFRP.

Improvements to System Reliability/Vulnerability

16.1 and 16.2
35.3
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ALTERNATIVE #310
Enhancing Bay-Delta Native Fish Species by Emphasizing Upstream Actions that Increase Fish
Productivity

Theme: Enhance fish populations through increased productivity.
Sub-Theme: Emphasize fish species native to the Bay-Delta, including the Delta Smelt.
Approach: Increase natural production by upstream actions.

Solution Overview

TI~ alter~tiv¢ is intended to enl~ce ru~tural production and ~Mval of native Delta fish SlX~eS,
including the Delta smelt and Sacramento ~litt~l, by improving tlows and e~Iogical conditions of
upstream watersheds. Actions in this alternative would control and increase flows, reduce in-flow
temperatures, and improve in-flow water quality. These actions would directly enrich the Delta aquatic
food chain by in~’easing the amount of detritus and macro invertebrates driving into the Delta, and
indirectly by enhan~’ing conditions for anadromous fish productivity. This alternative would improve
diversity and ecological quality of the Delta and would increase natural fish production, thereby
potentially increasing resources for spor~ and commercial fisheries. To minimize water supply effects to
other water users, an incentive based conjunctive use program would be implemented that encourages
users to supplement surface water demand with ground water supplies. On- and off-stream storage
facilities may also be constructed and existing on-stream storage reservoirs may be enlarged to meet
instream flow goals.

Actions Selected

Bay-Delta Habitat Restoration:

Core actions that emphasize protection and restoration of Delta riverine and riparian habitat,
incIuding riparian improvement plantings, would be implemented at higher than minimum
levels. These actions would improve nearshore habitat and create additional shallow water
habitat. No actions above the core actions are included in this category.

Upstream Habitat Restoration:

Restoration of upstream habitats to benefit Delta native fish species is a primary objective of this
alternative. Upstream core actions that could improve water quality and Delta aquatic habitat
conditions would be implemented to the maximum extent, including management of flows and
temperatures for the needs of native Delta fish sp~es. In addition to the core actions,
approximately ten percent of existing agricultural drainage would be diverted for create wetland
habitat to reduce nutrient loading and

Reduce Effects of Diversions:

No a~ions above the core actions are Included in this category. Screeningrequirements would be
enforced to a maximum extent and screens would be installed on in-Delta diversions where cost-
effective. ~her core actions that would reduce fish mortality or production rates would be
implemented to the raaximum extent feasible.

Enhancement of Anadromous Fish Populations:

No actions above the core actions are included in this category. New captive breeding programs
for Delta smelt would be implemented to the maximum extent feasible, however, existing
hatcheries would not be expanded and no new hatcheries would be constructed. Regulation of
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commercial and recreational take of native species would be improved and strictly enforced. All
other core actions would be implemented at the core level.

Reducing the Reliance on Delta Exports:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level.

Enhance Water Supplies:

Management of flows and temperatures in the Delta would require additional water supply. To
achieve supply levels and maintain reliable flows for other users, economic incentives for the
development of conjunctive use programs would be implemente& These programs would use
market incentives to encourage upstream water users to supplement their surface water supplies
with ground water pumping where available. On- and off-stream storage facilities mayalso be
constructed and existing on-stream storage reservoirs may be eularged to meet instream flow
goals. No other actions above the core actions are included in tiffs category.

Increase Supply Predictability:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core levd.

Managing Water Quality:

No actions above the core aC,~Lions are included in this category. Core actions that would improve
ecosystem water quality, including management of agricultural and urban wastewater discharges
and source control regulations, would be implemented above minimum levels.

Improving System Water Reliability:

No a~ions above the core actions are included in this category.

Preliminary Assessment

To enhance natural preduction of native Delta fish species, this alternative would manage ecological water
quality and control in-flows rates to the Delta. This would be accomplished by restoring aquatic and
riparian elements of upstream watersheds, reducing pollutant loading, and increasing flows. Increasing
Delta fish populations would benefit the Bay-Delta and its water users by enhancing the ecosystem,
thereby increasing species diversity, harvest levels, and sport fishing opportunities. Although results of
this approach may take longer than hatchery based alternatives, it would increase the likelihood of
maintaining a sustainable wild population of Delta smelt and other sensitive species. Such sustainable
populations could avoid federal and state protection and remove existing operational and land use
constraints imposed by the Endangered Species Act for the Delta smelt. The primary trade-off of this
approach is that the required increase in flows would reduce the amount of water available for other users
during these times. To augment this effect, regional conjunctive use incentive programs would have to be
implemented to supplement surface water uses with ground water. Additionally, existing on- and off-
stream storage reservoirs would be enlarged and new off-stream storage facilities may be built.
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 310

All core actions will be implemented at core levels uul~ss noted otherwise below, core actions are
indicated by "C" prior to the action number.

Habitat Restoration:Bay-Delta

C2.2 - Restore/preserve channel islands = Max.
C2.4 - Modify construction practices to incIud¢ riverine elements - Max.

C3.1 - Improve and protect degraded riparian habitats - Max.
C3.4 - Modify levee maintenance practices - Max.
C3.5 - Protect existing riparian habitat - Max.

CA. 1 - Enhance existing wetlands - Max.
C4.4 - Protect existing wetland habitat - Max.

Upstream Habitat Restoration:

C9.1 - Manage flows and temperatures in upstream habitats - Max.
9.4 - Restore shoreline habitat conditions - Max.

C9.5 - Modify gravel mining practices - Max.

Cll.1 - Restrict livestock grazing in riparian corridors - Max.
C11.2 - Revegetate degraded riparian habitats - Max.

12.2 - Reuse agricultural drainage to create wetlands. Max.

Reduce Effects of Diversions:

C13.5 - Provide inStream flows for fish attraction - Max.

- monitoring adaptive mgt. -C14.3 Usereal-time and Max.

CI8.4 - Install screens on Delta diversions - Max. (or as cost-effective)
C18.6 - Enforce screening requirements - Max.

C20.2 - Improve operation of fish salvage facilities - Max.
C20.3 - Improve fish hauling and release procedures - Max.

Enhancement of Anadromous Fish Populations:

C22.4 RedUCe hatchery effects wild fish 50% of Max.populations
C22.6 - Establish new captive breeding programs - Max.

Reducing the Reliance on Delta Exports:

Core actions at core levels only.

Enhance Water Supplies:

C29.2 - Manage riparian zone to protect water quality - Max.
C29.3 - Manage land uses to protect water quality - Max.
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/:.~.:,.- "~ 30.3 - Enlarge existing on-stream storage reservoirs - Max. (equity measure)

l 31.2 - Construct new off-stream storage facilities upstream of Delta- 50% Max. (equity measure)
31.4 - Enlarge existing off-stream storage reservoirs- 50% of Max. (equity measure)

iI 32.1 - Establish conjunctive use programs - Max~ (equity measure)

Increase Supply Predictability:

Core actions at core levels only.

Managing Water Quality:

CA2.01 -Implement source control regulations for pollutants - Max.
CA2.03 -Reduce or control volume of agricultural discharges - Max.
C42.08 -Manage irrigation tailwater to reduce pesticides - Max.

Improving System Water Reliability:

Core actions at core levels ~nly.

|
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ALTERNATIVE #311
Enhancing Bay-Delta Native Fish Species by Emphasizing Delta Actions that Increase Fish
Productivity

Theme: Enhance fish populations through increased productivity.
Sub-Theme: Emphasize fish species native to the Bay-Delta, including the Delta Smelt.
Approach: Increase natural production by actions that can be implemented in the Delta.

Solution Overview

This alternative is intended to enhance natural production and survival of native Delta fish species,
including the Delta smelt and Sacramento spiittail. The alternative emphasizes actions that would either
directly or indirectly increase Delta native fish populations by improving ecological conditions in the
Delta. Such actions would increase flows, reduce temperatures, and improve aquatic and riparian habitat,
including wetlands. These actions would increa~ detritus and enrich the aquatic food chain and provide
shading, snags, and other physical features paramount to increasing natural fisheries production. This
alternative would increase natural fish production, improve diversity and ecological quality of the Delta,
and may indirectly benefit other fish species, thereby increasing sport and commercial fisheries. To
minimize water supply effects to other water users, an incentive based conjunctive use program would be
implemented that encourages users to supplement surface water demand with ground water supplies.

Actions Selected

Bay-Delta Habitat Restoration:

Bay-Delta habitat restoration is the primary objective of this alternative. All actions that would
protect, improve, restore, or expand existing Bay-Delta riparian and aquatic habitat would be
implemented to the maximum extent. Levees would be set back and some areas of deep water,
such as Frank’s Tract, would be filled in to provide additional shallow water habitat. Historic
riparian areas would be reestablished and levee maintenance practices would be modified to
include planting of native riparian vegetation. Overall, ai3proximately ten percent of existing
Delta habitat would be modified to favor native species. Wetlands would be protected and
restored, to increase detritus, foraging habitat, and shading. Nuisance species would be regulated
and removed. In addition to these actions, all core action would be implemented to the
maximum extent feasible.

Upstream Habitat Restoration:

No actions above the core actions are included in this category. Upstream core actions that could
improve water quality and Delta aquatic habitat conditions would be implemented to the
maximum extent, including management of flows and temperatures.

Reduce Effects of Diversions:

No actions above the core actions are included in this category. Instream flows for fish attraction
and pulse flows for fish passage would be conducted to a maximum level. Screening
requirements would be enforced to a maximum extent and screens would be installed on in-Delta
diversions where cost-effective. Other core actions that would reduce fish mortality or production
rates would be implemented to the maximum extent feasible.

Enhancement of Anadromous Fish Populations:

No actions above the core actions are included in this category. New captive breeding programs
would be implemented to the maximum extent feasible, however, existing hatcheries would not
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be expanded and no new hatcheries would be constructed. Regulation of commercial and
recreational take of native species would be improved and strictly enforced, All other core
actions would be implemented at the core level.

Reducing the Reliance on Delta Exports:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level.

Enhance Water Supplies:

Management of flows and temperatures in the Delta would require additional water supply. To
achieve supply levels and maintain reliable flows for other users, economic incentives for the
development of conjunctive use programs would be implemented. These programs would use
market incentives to encourage upstream water users to supplement their surface water supplies
with ground water pumping where available. No other actions above the core actions are
included in this category.

Increase Supply Predictability:

No actions above the core actions are included in this category. Implementation of these actions
would be at the core level.

Managing Water Quality:

No actions above the core actions are includedin this category. C~re actions that would improve
ecosystem water quality, including management of agricultural and urban wastewater discharges,
would be implemented above minimum levels.

Impro,qng System Water Rel~ability:

No actions above the core actions are included in this category.

Preliminary Assessment

This alternative would restore aquatic and riparian elements of the Delta, and to a lesser degree upstream
watersheds, to enhance natural production of native Delta fish species. Increasing Delta fish Ixrpulations
would benefit the Bay-Delta and its water users by enhancing the ecosystem, thereby increasing species
diversity, harvest levels, and sport fishing opportunities. Although results of this approach may take
longer than hatchery based alternatives, it would increase the likelihood of maintaining a sustainable wild
population of Delta smelt and other sensitive species. Such sustainable populations could avoid federal
and state protection and remove existing operational and land use constraints imposed by the Endangered
Species Act for the Delta smelt. The primary trade-off of this approach is that the required increase in
flows would reduce the amount of water available for othe[ users during these times. To augment this
effect, regional conjunctive use incentive programs would have to be implemented to supplement surface
water uses with ground water.
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 311

All core actions will be implemented at core levels unless noted otherwise below, core actions are
indicated by "C" prior to the action number.

Bay-Delta Habitat Restoration:

1.4 - Recongtruct levees to include shallow water habitat - 50% of Max.
1.5 - Fill deep water to produce shallow habitat - 50% of Max.

2.2 - Reconstruct river banks and shallow areas - Max.
122.2 - Restore/preserve channel islands - Max.
C2.3 = Restore natural channel configurations - Max.
C2.4 - Modify construction practices to include riverine elements - Max.

C3.1 - Improve and protect degraded riparian habitats - Max (to all degraded riparian areas to enhance
habitat quality)
3.2 - Establish new areas of riparian habitat - 50% max.
3.3 - Reestablish historic riparian areas - 50% max.

C3.4 - Modify levee maintenance practices - Max.
C3.5 - Protect existing riparian habitat - Max.

C4.l - Enhance existing wetlands - Max.
C4.2 - Expand existing wetland acquisition program - 50% of Max.
CA.4 - Protect existing wetland habitat - Max.

5.4 - Clean up sites containing toxic substances - 50% of Max. (focus on sites were there is runoffto
Delta)

6.2 - Allow river channels to meander - 50% Max.

7.1 - Remove or reduce nuisance species in key habitats - 50% Max. (focused on aquatic species)
7.4 - Inspect for invasions of nuisance species - Max.
7.5 - Modify habitat for native species - 50% Max. (focus on aquatic habitat)

Upstream Habitat Restoration:

C9.1 - Manage flows and temperatures in upstream habitats - 50% of Max.

C11.2 - Revegetate degraded riparian habitats - Max. (temperature and sediment control)

Reduce Effects of Diversions:

C13.4 - Provide instream pulse flows for fish passage - Max.
C13.5 - Provide instream flows for fish attraction - Max.

C14.3 - Use real-time monitoring and adaptive mgt. - Max.

C18.4 - Install screens on Delta diversions - Max. (or as cost-effective)
C18.6 - Enforce screening requirements - Max.

C20.2 - Improve operation offish salvage facilities - Max.
C20.3 - Improve fish hauling and release procedures - Max.
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21.1 - Harvest predators at Delta export pumps - 50% Max.

Enhancement of Anadromous Fish Populations:

C22.4 - Reduce hatchery effects on wild fish populations - 50% of Max.
C22.6 - Establish new captive breeding programs - Max.

Reducing the Reliance on Delta Exports:

Core actions at core levels only.

Enhance Water Supplies:

C29.2 - Manage riparian zone to protect water quality - Max.
C29.3 - Mamge Iand uses to protect water quality - Max.

32.1 - Establish conjunctive use programs - Max. (equity measure)

Increase Supply Predictability:

Core actions at core levels only.

Managing Water Quality:

Core actions at core levels only.

Improving System Water Reliability:

Core actions at core levels only.
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Attemative 313

Enhance Bay-Delta Native Fishes by Emphasizing Increasing Hatchery Production and In-Delta
Habitat Improvements.

Identification of Theme, Subtheme, and Approach:

Theme:        Enhance anadromous fish populations by increasing hatchery production and improving
in-Delta fish productivity.
Subtheme: Emphasize delta smelt and other native Bay-Delta fish species.
Approach: Operation and management actions that could be implemented at hatcheries and in-Delta
locations.

Solution Overview
This alternative places primary emphasis on increasing hatchery production and improving in-Delta
conditions to enhance native fish populations. Actions to increase hatchery production of Delta fish would
receive the highest priority. Core actions to enhance fish populations, including restoration of in-Delta fish
and riparian habitat would also be implemented at a higher level of priority emphasis, in order to
substantially increase the overall production of native fish populations. Hatchery operations would be
expanded to increase delta smelt, Sacramento perch, and perhaps sturgeon and longfin smelt populations.
Efforts to reduce conflicts with wild population restoration would be held at the core action level.

Actions Selected

Restore Bay-Delta Habitats

Core actions to restore Delta riverine and riparian habitat improvements, including restore and
preserve channel islands, protect existing shallow water habitat, enhance existing Delta wetlands
and riparian habitats would provide a more contiguous, diverse, and high quality nearshore habitat
throughout the ranges of native resident fish populations, but especially in critical Delta feeding
and resting areas. Delta inflow management would be adjusted to provide instream flows for fish
attraction, and Delta outflow/export management would use real-time monitoring and adaptive
management to the benefit of flow and temperature conditions essential to successful anadromous
life-cycles.

Enhance Native Resident Bay-Delta Fish Populations

Populations of delta smelt, Sacramento splittail, longfin smelt, and other native resident fish
populations would be enhanced directly through expanding existing hatchery operations and
constructing new hatcheries, and indirectly by protecting, enhancing, and restoring key Bay-Delta
wetland, riparian, and aquatic habitats.

Manage Water Quality
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Improved controls on pollutant discharges in the Bay and Delta through better controls on
agricultural, municipal, and industrial discharges would achieve important benefits for
anadromous populations living within or passing through the Bay-Delta.

Improve System Reliability
Improved management of Delta flows, temperatures, and riverine/riparian habitats will require
that more surface water be dedicated to Delta inflow and outflow. In order to increase supply
reliability for diverters, this alternative also would include strong economic incentives for the
implementation of conjunctive use programs. Specifically, market incentives encouraging
agricultural diverters in upstream locations to augment existing surface water supplies with
available ground water pumping would be implemented

Preliminary Assessment
This alternative emphasizes improvements to native resident Bay-Delta fish populations and habitat by
placing the greatest priority on actions that could be implemented on hatchery production supplemented
with some additional improvements in Delta habitat. Increased hatchery production of Delta native
resident fish could place more competitive and predator pressures on wild populations of anadromous and
resident fishes. In order for these actions to be durable, a long-term reduction in the reliability that existing
diverters have on surface supplies would result. It is therefore imperative that the conjunctive use

and incentives be developed with terms and conditions that are economically attractive to surfaceprograms
water diverters, and which can effectively provide a better economic return for replacing surface water use
with ground water use, especially in those regionswhere otherwise diverted surface waters will instead be
dedicated to habitat and population improvements.
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ALTERNATIVE 313 ACTIONS

SPECIFIC ACTION PACKAGE

Fish Hatchery Operations
Expand hatchery capacities

ENHANCED CORE ACTIONS

Restoration of Delta Riverine Habitat
Restore/preserve channel islands
Modify maintenance designs to include riverine elements

Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

Delta Inflow Management
Provide instrearn pulse flows for fish passage
Provide instream flows for fish attraction

I

I
i
I
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Enhancing Bay-Delta Native Species Populations Emphasizing In-Delta Operation And
Management Actions That Reduce The Impacts Of Diversions (Alternative 315)

Identification of Theme, Subtheme, and Approach:
Theme: Enhance fish populations by reducing diversion impacts
Subtheme: Emphasize Bay-Delta native species
Approach: Operation and management actions that could be implemented at Delta

locations

Solution Overview

The emphasis of this alternative is to enhance Bay-Delta native fish populations by
coordinating operational releases, habitat restoration actions, and improved management of
diversion/fish interactions. It emphasizes actions in Delta locations, but also includes
upstream actions at some core level of implementation to ensure that the entire range of
fisheries habitats of importance are addressed.

Actions Selected

Reduce Effects of Diversions

Delta outflow/export management would place primary emphasis on real-time
monitoring and adaptive management to better control salinities at key monitoring
locations in the west and south Delta areas. Improved Delta inflow management,
through improved reservoir release timing and decreased surface water diversions
would provide instream pulse flows for fish passage and fish attraction. Diversion
timing through Montezuma SCG would provide better management and
achievement of Suisun Marsh salinity goals now being investigated. Fish salvage
design, opemtiom, and procedures improvements also would receive high priority.
The removal and control of aquatic predators, through aggressive predator harvest
programs at Delta pumping plants would be emphasized.

Restore Bay-Delta Habitats

Delta riverine, riparian, and wetland habitat restoration actions would be
emphasized to protect and improve existing aquatic habitat values, and to increase
its extent. Restoration and improvement actions would extend to channel islands,
degraded riparian habitats, and existing wetlands. Wetlands acquisition programs
would be included in an effort to substantially increase fisheries habitat.

Restore Upstream Habitats

Upstream anadromous fish habitat restoration, the restoration and replenishment
of spawning gravels, and improved passage both for adults migrating upstream,
and for outmigrating juveniles would be implemented at some level above the
minimum, or core level.
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Manage Water Quality

Water quality improvements for beneficial fish uses would include dredged
material management actions. Actions would include limiting dredging to avoid
fish migration periods, techniques to localize sediment movement, disposal of
dredged materials at nonaquatic sites, rernoval of contaminated sediments in
critical habitat sites, and reporting requirements to ensure that material used for
levee maintenance is not contaminated.

Enhance Anadromous Fish Populations

Fish harvest and enforcement ofmanagement,includingimprovedregulatiom
commercial and recreational take would enhance populations in the Bay-Delta
habitats.

Preliminary Assessment

This alternative effectively affords greater priority for operational changes (flow release volumes,
timing, and purposes) and management actions (new and better fish screens, habitat restoration,
harvest management, predator control, etc.) for Delta fish population and fisheries habitat
protection than are now provided. In order for the benefits of these actions to be durable, increased
water will need to be dedieated to them. Water supply augmentation is therefore needed in order to
increase system reliability for those water users affected by operational changes resulting from this
alternative’s implementation. The equability of this alternative is therefore dependent upon the
priority placed on establishing economically effective incentives for conjunctive providing a
reasonable return on investment for users encouraged to replace surface water diversions with
ground water pumping.
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ALTERNATIVE 315 - ANNOTATED ACTION LIST

Actions Selected

2. Restoration of Delta Riverine Habitat
Restore/preserve channel islands
Modify maintenance designs to include riverine elements

3. Restoration of Delta Riparian Habitat
Improve and prote~t degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

4. Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

9. Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats
Restore and replenish spawning gravels
Modify gravel mining practices

10. Physical Improvements for FishPassage
Modify passage at upstream dams/other barriers
Modify natural barriers to improve passage

11. Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparian habitats

13. Delta Inflow Management
D~’rease upstream diversions
Modify reservoir operationsupStl’eAtn
Modify Delta inflow timing pattern
Provide instream pulse flows for fish passage
Provide instream flows for fish attraction

14. Delta Outflow/Export Management
Use real-time monitoring and adaptive management

15. Modification of Diversion Timing Patterns
Modify diversion timing of in-Delta diversions
Modify diversion timing through Montezuma SCG

17.2. Obtain shifts in diversion timing patterns

18.    Installation and Improvement of Fish Screens
Install screens on upstream diversions
Install screens on other in-Delta diversions
Enforce Screening requirements

20. Improvement of Fish Sah’age Operations
Improve design of salvage facilities
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Improve operation of salvage facilities
Improve fish hauling and release procedures

21. Removal and Control of Aquatic Predators
Harvest predators at Delta export pumps
Harvest predators in upstream habitats

32. Groundwater Banking and Conjunctive U~e
Establish conjunctive use programs

44.
Dredged Material Management

Limit dredging to avoid fish migration periods
Use teclmiques to localize sediment movement
Dispose dredged materials at nonaquatic sites
Remove contaminated sediments in critical habitat sites
Ensure material used for levee maintenance is noncontarrdnated

ii
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IMPROVE CONDITIONS FOR BAY-DELTA NATIVE FISH SPECIES BY REDUCING THE

IMPACTS OF DIVERSION THROUGH INSTALLATION AND OPERATION OF IN-DELTA FISH
SCREENS AND BARRIERS (ALTERNATIVE 317).

Identification of Theme, Subtheme, and Approach

Theme: Enhance populations of Bay-Delta native fish species through reduced diversion
impacts.
Sub-theme: Increase Bay-Delta native fish populations.
Approach: Installation and operation of in-Delta fish screens and barriers.

SOLUTION OVERVIEW

This alternative has been geared toward improving conditions for Delta native fishes with a main
focus on using in-Delta improvements to reduce entrainment. Other actions are also presented
which bolster population increases, including predator control programs, utilization of real-time
monitoring and adaptive management, and manage Delta outflow. These actions are combined
to provide for expedited population recovery for key Delta species.

ACTIONS SELECTED

Bay-Delta tta.bitat Restoration: To minimize stranding effects on species such as
Sacramento splittail, drainage improvements would be implemented in floodway areas to
maximize the productivity of these spawning areas, to increase fish production from
these areas.

Reduction in Diversion Effects: In-Delta improvements for Delta native fish include the
following actions that minimize in-Delta entrainment, reduce predation, and improve in-
Delta fish movement.

High priority actions for immediate implementation include improvements to current
Delta export operations. Improvement of existing fish screening facilities would include
improved performance criteria, including reduced approach and sweeping velocities. To
further lower existing levels of entrainment, actions to be implemented at a maximum
level throughout the Bay-Delta system include: improvements to existing fish screens at
the Delta export pumps and other existing facilities; consolidation and screening of
existing (small) in-Delta diversions; and conversion of industrial water use for cooling
towers. In addition, a comprehensive enforcement program would be implemented to
ensure strict compliance with existing regulations.

Actions minimizing entrainment through the consolidation of small diversions and/or the
relocation of existing diversions from key habitat areas these actions would also be
implemented.

Additional reductions in entrainment may also be achieved through the modification of
diversion timing patterns and increasing rates of diversion capacity. These actions would
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provide maximum benefits when implemented under a real-time monitoring and adaptive
management program (at maximum levels).

Existing salvage operations may be enhanced through the implementation of predator
control programs which remove predators and ’~predator friendly" habitats from key sites
including Clifton Court Forebay, Rock Slough, Barker Slough, Montezuma Slough and
others. This program may also include small scale habitat development to provide
resting and escape cover at these sites.

To provide maximum in-Delta benefits for Delta native fish species several core actions
would be implemented at a maximum level, including Delta inflow management, Delta
outflow/export management (pulse flows), installation and improvement of fish screens
(in-Delta), and improvement of in-Delta fish salvage operations. Other core actions
focusing on upstream diversion effects would also be implemented at the core level.

Water Supply Enhancement and Predictability: An integral part of this alternative is
the development of a dual purpose in-Delta storage facility. While the primary focus of
the facility would be for maintaining improved salinity conditions in Suisun Bay, a

complementary mission could be salinity management for increased operational
flexibility or enhanced export capacity.

In addition, this alternative includes south of the Delta storage (ground water banking
[conjunctive use] and/or on-or off-stream reservoir enlargement) to maximize the

. benefits associated with in-Delta storage and to provide equity to water users south the
Delta, who may be adversely affected by the implementation of flow management
measures that improve conditions for Delta native fish species.

PRELIMINARY ASSESSMENT

This alternative has been designed to focus on the resolution of the fisheries and diversions
conflict with emphasis on the issue of declining Delta native fish species. Inclusion of core
actions and additional actions to balance potential export losses associated with improvements
flow conditions ensure equity in this solution for all Delta user groups. The actions included
within this alternative are reasonably affordable and implementable. Physical improvements as
well as positive changes in operation and management of existing facilities provide guarantees
that this alternative is durable. Careful review of the actions selected in this alternative does not
revel any significant redirected impacts.
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Actions Selected:

In addition to the Core Actions, this alternative includes several other actions included in the
following list:

Restoration of Upstream Anadramous Fish Habitat

Improve floodway drainage to reduce stranding

(to be implement at in-Delta locations)

Installation and Operation of Fish Screens

Improve screens at Delta export pumps

Improve other existing in-Delta screen systems

Convert wafter use of industrial water towers

Consolidation and screening of existing small in-Delta diversions

Removal and Control of Aquatic Predators

Harvest predators at the Delta pumps

Control of Introduced Species

Modify habitat to favor native species

Groundwater Banking and Conjunctive Use

Establishment of conjunctive use programs

Store groundwater south of the Delta

Implement techniques to increase groundwater recharge

New or Expanded On-Stream Storage

Enlarge existing on-stream storage

New or Expanded Off-Stream Storage

Enlarge existing off-stream storage

Construct new off-stream storage facilities in Delta
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ALTERNATIVE 319: REDUCE DELTA DIVERSION IMPACTS TO INDIGENOUS BAY-DELTA
RESIDENT FISHERY BY CONSOLIDATED IN-DELTA DIVERSIONS AND FLOW MANAGEMENT

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing indigenous Bay-Delta resident fishery.
Approach: Consolidating and relocating diversions with emphasis on measures

taken in the Delta.

SOLUTION OVERVIEW

Alternative 319 focuses on enhancing the Delta resident fishery by reducing the impacts
resulting from in-Delta diversions. The principal focus of actions is the consolidation
of all diversions by an eastside isolated Delta ~ransfer facility to eliminate potential
unscreened entrainment of fishes. Coordinated flow management would be more than
mitigated by moderate export enhancements, and vulnerability would be effectively
eliminated.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

All core actions without modification are included. Actions would be targeted to
guide/attract fish migration away from the principal diversion site.

Ūpstream Habitat Restoration

Management of core flows would be targeted to enhance capability of managing the
salinity gradient. All other core actions would be implemented without qualification.

Reduction in Diversion Effects

Construct an east-side Delta isolated conveyance facility to consolidate all Delta
diversions throughout the year. Timing of all diversions could be modified through
adaptive management which would occasionally restrict diversion to avoid entrainment
of monitored fish populations.

Pulse flows at minimum core amounts accentuating minimum instream pulses, timed
for anadromous fishery population peaks in the Delta, would be provided to move fish
past the principal Delta diversion site.

Management of Anadromous Fish

Core-level management is appropriate for this alternative.

Reduction in Export Reliance

Unmodified/unqualified core actions are appropriate for this alternative.
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Water Supply Enhancement and Predictability

A fully screened east-side isolated Delta transfer facility, coupled with allowance for
timely use of full export capacity, would almost completely alleviate Delta conveyance
problems and would more than fully mitigate minor pulse flow losses.

Management of Water Quality

An east-side isolated Delta transfer facility would supply water to develop positive flow
gradients in the eastern and southern Delta and supply higher quality water for all
beneficial uses in the Delta. This complements the minimum core actions for this
alternative.

Improvements to System ReliabilityFVulnerability

Enhanced from the Sacramento River around the Delta channels assures aconveyance
nearly full supply for exports-and potential for mitigation of environmental losses in
the event of a Delta calamity. Coupled with core-level levee maintenance, the isolated
facility would significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

The location of Bay-Delta resident fishery in the Delta is much too diffuse to effectively
monitor and schedule multiple Delta conveyance routes to avoid diversion entrainment
of these species. A completely isolated system along the eastside of the Delta would
not only alleviate Delta conveyance and export restrictions, but also provide high
quality water to the central and southern Delta. Water supply losses resulting from
pulse flows would be more than fully mitigated and central Delta/export quality
enhanced through positive flow gradients and timely allowance of full pumping
capacity at existing Delta export facilities. With a significant reduction of vulnerability
to the export supply, the alternative provides a very significant and durable solution
to each area of Bay-Delta conflicts.
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ALTERNATWE 319: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

1.-8. Core level.

Upstream Habitat Restoration

9.-12. Core level.

Reduction in Diversion Effects

13. Water supply coordinated to with core level of 9.1 to minimize duplicating losses.

35.1 Construction of a fully screened isolated Delta transfer system would eliminate
migration of smolts from the northern to the southern Delta and avoid diversion
entrainment of resident species.

Management of Anadromous Fish

22.-23. Core actions emphasizing timing of actions.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

14.3
18.5
16.1 and 16.2 Maximum implementation of each complements the facility of 35.1.
35.1

Management of Water Quality

35.1 allowance for this.Capacity

Improvements to System Reliability/Vulnerability

16.1 and 16.2
35.1
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Enhancing Anadromous Fish Populations by Emphasizing Upstream Actions that Increase
Fish Productivity (Alternative 320)

Theme: Enhance fish populations through increased productivity.
Sub-Theme: Equally emphasize anadromous and Bay-Delta native species.
Approach: Increase natural production.

Solution Overview

This alternative is intended to achieve sustainable production and survival of fish species that
either reside in, or use the Bay-Delta. It emphasizes actions that would either directly or indirectly
increase all resident and anadromous fish populations by improving Delta and upstream habitat
conditions. Such actions would improve spawning habitats, reduce hazards in migration
waterways, increase stream flows, reduce temperatures, and improve riverine and riparian habitat.
Restoration of Bay-Delta habitat would be implemented to improve feeding, resting, and migration.
To meet anadromous fish instream flow requirements and other user demands, upstream water
supplies will be augmented through incentive--based conjunctive use programs. Increased fish
populations will improve diversity and quality of the Bay-Delta ecosystem and provide increased
sport and comerical fishery opportunities.

Actions Selected

Upstream Habitat Restoration

Restoration of upstream anadramous fish habitat is the primary objective of this
alternative. All actions that would restore upstream habitats and improve spawning and
migration conditions would be implemented to a maximum extent. Spawning gravel,
channel configurations, and shoreline habitat would be restored to enhance spawning and
egg development. Flows and temperatures will be managed to provide a maximum benefit
to winter-run chinook spawning and migration locations and periods. Dams and natural
barriers would be modified to improve passage, and mining activities would be modified to
protect spawning habitat. Upstream riparian and wetland habitat would be revegetated
and restored to provide shading, snags, detritus, and other physical features essential to
fish development. All core actions would be implemented to the maximum extent.

Bay-Delta Habitat Restoration

Core actions that emphasize protection and restoration of Delta riverine and riparian
habitat, including riparian improvement plantings, would be implemented at higher than
minimum levels. These actions will improve nearshore habitat, especially for stripped
bass, and benefit fish migration through the Delta. No actions above the core actions are
included in this category.

Enhancement of Anadromous Fish Populations

No actions above the core actions are included in this category. All hatchery-bred fish will
be tagged for monitoring and best available technology will be used to reduce hatchery
effects on wild populations. Captive breeding programs will be set up for winter-run
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chinook salmon to enhance population levels. Existing hatcheries will not be expanded and
no n~w hatcheries will be constructed.

Enhance Water Supplies

Management of flows and temperatures in upstream habitats will require additional water
supply. To achieve supply levels and maintain reliable flows for other users, economic
incentives for the development of conjunctive use programs will be implemented. These
programs would use market incentives to encourage upstream water users to supplement
their surface water supplies with ground water pumping where available. No other actions
above the c, ore actions are included in this category.

Reduce Effects of Diversions

No actions above the core actions arc included in this category. Instream pulse flows for
fish passage and flows for fish attraction would be implemented to meet !madromous Fish
Restoration Program (AFRP) recommendations. Screens will be installed on upstream
diversions where cost-effective.

Managing Water Quality

As a direct benefit to winter-run chinook salmon, abandoned mining sites would be
remediated and mining drainage will be managed to remove toxics to the maximum
feasible extent.

Preliminary Assessment

This alternative would primarily restore natural upstream and Delta riverine and riparian aquatic
habitat values to enhance natural production of all fish species that use the Delta. Increasing fish
populations would benefit the Bay-Delta and its water users by restoring the ecosystem, thereby
increasing species diversity, harvest levels, and sport fishing opportunities. Although results of
this approach may take longer than hatchery based alternatives, it would increase the likelihood of
obtaining a sustainable wild population of winter-run chinook salmon. Such a sustainable
population could lead to the delisting of the species and remove existing operational and land use
constraints imposed by the Endangered Species Act. The primary trade-off of this approach is
increased flows during migration and spawning periods. These flows may reduce the amount of
water available for other users during these times. To augment this effect, regional conjunctive use
incentive programs will have to be implemented to supplement surface water uses with ground
water. There are no actions that would offset any effects from modification of gravel mining
practices.
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 320

Bay-Delta Habitat Restoration

2. Restoration of Delta Riverine Habitat
Restore/preserve charmel islands
Modify maintenance designs to include riverine elements

3. Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

4. Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

Upstream Habitat Restoration:

9. Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats
Restore and replenish spawning gravels
Restore channel configurations
R~tom shoreline habitat conditions
Modify gravel mining practices
Improve floodway drainage to reduce fish stranding

10. Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers
Modify natural barriers to improve passage

11. Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparian habitats
Protect riparian lands through purchase/easements
Restore flows to dewatered riparian habitats

12. Restoration of Upstream Wetland Habitat
Modify floodways to support wetland habitats
Reuse agricultural drainage to create wetlands
Reuse urban wnstewater effluent to create wetlands
Manage groundwater recharge for wetland habitat

Reduce Effects of Diversions

18. Installation and Improvement of Fish Screens
Install screens on upstream diversions
Enforce Screening requirements

Enhance Water Supplies

32.1. Establish conjunctive use programs
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i
Managing Water Quality:

45.     Management of Mine Drainage
Manage discharges from abandoned mines
Remediate abandoned mining sites discharging pollutants

I
i

i

i
i
i
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Enhancing Anadromous Fish Populations by Emphasizing In-Delta Actions that Increase Fish
Productivity (Alternative 321)

Theme: Enhance fish populations ~rough incrvased productivity.
Sub-Theme: Equally emphasize anadromous and Bay-Delta native species.
Approach: hcrease natural production.

Solution Overview

This alternative is intendvd to achieve improvements in the production of Bay-Delta native fish
species. It emphasizes actions that could be implemented in the Delta, including extensive aquatic
habitat restoration, and inflow and export management. The overall objectives of this alternative
are the protection of existing habitat values, r~oration of degraded habitats, and the extension of
high quality estuarine conditions throughout the Delta system.

Actions Selected

Bay-Delta Habitat Restoration

Restoration of Delta fish habitat is the primary objective. 1Uparian improvement plantings
and vegetation conversion programs (to less noxious species) would be implemented to the
maximum feasible level. These actions would improve estuarine food source development,
provide resting and cover areas for rearing juveniles, and would, through natural erosion
control, reduce the volume of suspended sediment entering Delta waterways.

Upstream Habitat Restoration

Actions that would restore upstream habitats and improve spawning and migration
conditions would be implemented to a minimum extent. Upstream channel configurations,
and shoreline habitat would be enhanced to the extent that it would reduce upstream
depletions of water that would otherwise reach the Delta.

Enhancement of Anadromous Fish Populations

No actions above the core actions are included in this category. All hatehery-brcd fish will
be tagged for monitoring and best available technology will be used to reduce hatchery
effects on wild populations. Captive breeding programs will be set up for winter-run
chinook salmon to enhance population levels. Existing hatcheries will not be expanded and
no new hatcheries will be constructed.

Enhance Water Supplies

Management of flows and temperatures in upstream habitats will require additional water
supply. To achieve supply levels and maintain reliable flows for other users, economic
incentives for the development of conjunctive use programs will be implemented. These
programs would use market incentives to encourage upstream water users to supplement
their surface water supplies with ground water pumping where available. No other actions
above the core actions are included in this category.
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Reduce Effects of Diversions

Fish screen improvements, and increased in-Delta screening of presently unscreened
diversions would be important components of this alternative. Pulse flows for fish passage
and flows for fish attraction would be implemented to meet Anadromous Fish Restoration
Program (AFRP) recommendations, and flows needed by Delta smelt. No other actions
above the core actions are included in this category

Managing Water Quality

As a ~ benefit to winter-run chinook salmon, abandoned mining sites would be
remediated and ~ drainage will be nmnaged to remove toxics to the maximum
feasible extent.

Preliminary Assessment

This alternative would primarily restore Delta riverine and riparian aquatic habitat values to
enhance natural production of all fish species that use the Delta. Increasing fish populations would
benefit the Delta and its water users by restoring the ecosystem, thereby increasing species
diversity, harvest levels, and sport fishing opportunities. Although results of this approach may
take longer than hatchery based alternatives, it would increase the likelihood of obtaining a
sustainable wild population. Such a sustainable population could lead to the delisting of some
listed species and remove existing operational and land use constraints imposed by the Endangered
Species Act. The primary tradeoff of this approach is increased flows during migration and
spawning periods. These flows may reduce the amount of water available for other users during
these times. To augment this effect, regional conjunctive use incentive programs will have to be
implemented to supplement surface water uses with ground water.
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DETAILED LIST OF ACTIONS SELECTED: ALTERNATIVE 321

Bay-Delta Habitat Restoration

2. Restoration of Delta Riverine Habitat
Restore/preserve channel islands
Modify maintenance designs to include riverine elements

3. Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

4. Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

Upstream Habitat Restoration:

Manage flows ~md temperatt~res in upstrem~ l~bitats
Restore shoreline habitat c~ndi~ions

11. Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparian habitats
Protect riparian lands through purchase/easements
Restore flows to dewatered riparian habitats

Reduce Effects of Diversions

18. Installation and Improvement of Fish Screens
Install screens on in-Delta diversions
Enforce Screening requirements

Enhance Water Supplies

Establish ~junctive nse programs
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Alternative 323

Enhance Anadromous and Bay-Delta Native Resident Fishes by Emphasizing Increasing Hatchery
Production and In-Delta Habitat Improvements.

Identification of Theme, Subtheme, and Approach:

Theme:        Enhance anadromous and Delta native resident fish populations by increasing hatchery
production and improving in-Delta fish productivity.
Subtheme:     Emphasize winter-run salmon and delta smelt and other anadromous and ~ative Bay.-
Delta fish species.
Approach: Operation and management actions that could be implemented at hatcheries and in-Delta
Iocations.

Solution Overview
This alternative places primary emphasis on increasing hatchery production and improving in-Delta
conditions to enhance anadromous and native resident fish populations. Actions to increase hatchery
production of Delta fish would receive the highest priority. Core actions to enhance fish populations,
including restoration of in-Delta fish and riparian habitat would also be implemented at a higher level of
priority emphasis, in order to substantially increase the overall production of anadromous and Delta native
resident fish populations. Hatchery operations would be expanded to increase winter run salmon, other
salmon and steelhead runs, delta smelt, striped bass, and perhaps sturgeon, Sacramento perch, and longfin
smelt populations. Efforts to reduce conflicts with wild population restoration would be held at the core
action level.

Actions Selected

Restore Bay-Delta Habitats

Core actions to restore Delta riverine and riparian habitat improvements, including restore and
preserve channel islands, protect existing shallow water habitat, enhance existing Delta wetlands
and riparian habitats would provide a more contiguous, diverse, and high quality nearshore habitat
throughout the ranges of anadromous and resident native fish populations, but especially in
critical Delta feeding and resting areas. Delta inflow management would be adjusted to provide
instream flows for fish attraction, and Delta outflow/export management would use real-time
monitoring and adaptive management to the benefit of flow and temperature conditions essential
to successful anadromous life-cycles.

Enhance Anadromous Fish Populations

Populations of salmon, steelhead, and perhaps sturgeon and striped bass would be enhanced
directly through expanding existing hatchery operations and constructing new hatcheries.
Additional in-Delta habitat improvements would further increase populations. In-Delta habitat
restoration actions would be directed towards providing improved management of flows in
important habitats and seasons.
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Enhance Native Resident Bay-Delta Fish Populations

Populations of delta smelt, Sacramento splittail, longf’m smelt, and other native resident fish
populations would be enhanced directly through expanding existing hatchery operations and
constructing new hatcheries, and indirectly by protecting, enhancing, and restoring key Bay-Delta
wetland, riparian, and aquatic habitats.

Manage Water Quality

Improved controls on pollutant discharges in the Bay and Delta through better controls on
agricultural, municipal, and industrial discharges would achieve important benefits for
anadromous populations living within or passing through the Bay-Delta.

Improve System Reliability

Improved management of Delta flows, temperatures, and riverine/riparian habitats will require
that more surface water be dedicated to Delta inflow and outflow. In order to increase supply

¯ reliability for diverters, this altemative also would include strong economic incentives for the
implementation of conjunctive use programs. Specifically, market incentives encouraging
agricultural diverters in upstream locations to augment existing surface water supplies with
available ground water pumping would be implemented.

Preliminary Assessment
This alternative emphasizes improvements to anadromous and native Delta resident fish populations and
Delta habitat by placing the greatest priority on actions that could be implemented on hatchery production
supplemented with some additional improvements in Delta habitat. Increased hatchery production of
anadromous and resident native Delta fish could place more competitive and predator pressures on wild
populations ofanadromous and resident fishes. In order for these actions to be durable, a long-term
reduction in the reliability that existing diverters have on surface supplies would result. It is therefore
imperative that the conjunctive use programs and incentives be developed with terms and conditions that
are economically attractive to surface water diverters, and which can effectively provide a better economic
return for replacing surface water use with ground water use, especially in those regions where otherwise
diverted surface waters will instead be dedicated to habitat and population improvements.

|
i
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ALTERNATIVE 3Y2 ACTIONS

SPECIFIC ACTION PACK.dGE

HABITAT RESTORATION                                                       . .:

Restoration of Delta Shallow Water Habitat
Convert existing leveed lands to tidal action - modest level
Restore tidal action to existing diked wetlands - modest level
Reconstruct levees to include shallow water habitat - modest level
Fill deep water to produce shallow water habitat - modest level

Restoration of Delta Riverine Habitat
Reconstruct river banks and shallow areas - modest level
Restore natural channel configuration - modest level

Restoration of Delta Riparian Habitat
Establish new areas of riparian habitat - modest level
Reestablish historic riparian areas - modest level

Restoration of Delta Terrestrial Habitat
Protect existing upland habitat - modest level
Establish upland habitat - modest level
Clean-up sites containing toxic substances - moderate level

Integrated Habitat Management Programs
Establish integrated habitat management programs - full implementation

Establishment of Floodways and Meander Belts
Relocate levees to widen floodways - modest level
Allow river channels to meander - modest level
Restore habitat corridors moderate levelfloodways

Control of Introduced/Nuisance Species
Remov~ or reduce nuisance species in key habitats - modest level
Modify habitat to favor native species - modest level

Restoration of Upstream Anadromous Fish Habitat
Restore channel configuration - modest level
Restore shoreline habitat conditions - modest level
Improve floodway drainage to reduce fish stranding - moderate level

Restoration Of Upstream Riparian Habitat
Protect riparian lands through purchase/easements - moderate level
Restore flows to dewatered riparian habitats - modest level

Restoration of Upstream Wetland Habitat
Modify floodways to support wetland habitats - modest level

Delta Inflow Management
Decrease upstream diversions - modest level
Modify upstream reservoir operations - moderate level
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Modify Delta inflow timing pattern - moderate level

MANAGEMENT OF ANADROMOUS FISH

Fish Hatchery Operations
Expand hatchery capacities - modest level
Construct new hatcheries on the San Joaquin R. - moderate level

ENHANCED CORE ACTIONS

HABITAT RESTORATION
Restoration ofUpstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - moderate level
Restore and replenish spawning gravels - moderate level
Modify gravel mining practices - moderate level

Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers - moderate level
Modify natural barriers to improve passage - moderate level

Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors - moderate level
Revegetate degraded riparian habitats - moderate level

Management of Mine Drainage
Manage discharges from abandoned mines - moderate level
Remediate abandoned mining sites discharging pollutants - moderate level

Restoration of Delta Riverine Habitat
Restore/preserve channel islands - moderate level
Modify maintenance designs to include riverine elements - moderate level

Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats - moderate level
Modify levee maintenance practices - moderate level
Protect existing riparian habitat - moderate level

Restoration of Delta Wetland Habitat
Enhance existing wetlands - moderate level
Expand wetland acquisition programs - moderate level
Protect existing wetland habitat - moderate level

Delta Inflow Management
Provide instream pulse flows for fish passage - moderate level
Provide instream flows for fish attraction - moderate level

MANAGEMENT OF ANADROMOUS FISH
Fish Hatchery Operations
Improve hatchery operations - moderate level
Implement of hatchery-bred fish - maximum leveltagging
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Enhancing Anadromous And Bay-Delta Native Species Populations Emphasizing Upstream
Operation And Management Actions That Reduce The Impacts Of Diversions (Alternative
:324)

Identification of Theme, Subtheme, and Approach:
Theme: Enhance fish populations by reducing diversion impacts
Subtheme: Equally emphasize both anadromous and Bay-Delta native species
Approach: Operation and management actions that could be implemented at upstream

locations

Solution Overview

The emphasis of this alternative is to enhance all Bay-Delta native and anadromous fish
populations by coordinating operational releases, habitat restoration actions, improved
management of diversion/fish interactions, and system reliability actions. It emphasizes
actions in upstream locations, but also includes in-Delta actions at some core level of
implementation to ensure that the entire range of fisheries habitats of importance are
addressed.

Actions Selected

Reduce Effects of Diversions

Better diversion management would emphasize the installation and improvement of fish
screens on upstream and in-Delta diversions, and more rigid enforcement of screening
requirements. The removal and control of aquatic predators, through predator harvest
programs at pumping plants in upstream habitats would be emphasized, and coordinated
with screening improvements in the Delta. Fish salvage design, operations, and procedures
improvements would receive high priority. Improved Delta inflow management, through
improved reservoir release timing and decreased surface water diversions in upstream
regions would provide instream pulse flows for fish and fish attraction. Deltapassage
oufflow/export management would use real-time monitoring and adaptive management to
better control salinities at key monitoring locations in the west and south Delta areas.

,Restore Upstream Habitats

Upstream anadromous fish habitat restoration would emphasize better management of flow
and temperature regimes, the restoration and replenishment of spawning gravels, and
improved passage both for adults migrating upstream, and for outmigrating juveniles.
Actions encouraging improvements in gravel mining practices, both in-channel and off-
ch_armel, would be implemented in order to improve physical and biological conditions in
upstream stream beds. Restricted livestock grazing and restoration actions (container
plantings, erosion control seeding, etc) in upstream riparian corridors would also be
important actions.

Manage Water Quality

Water quality improvements for beneficial fish uses would include upstream and in-Delta
dredged material management actions. Actions would include limiting dredging to avoid
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fish migration periods, techniques to localize sediment movement, disposal of dredged
materials at nonaquatic sites, removal of contaminated sediments in critical habitat sites,
and reporting requirements to ensure that material used for levee maintenance is not
contaminated.

Restore Bay-Delta Habitats

Delta riverine, riparian, and wetland habitat restoration actions would be used to protect
and improve existing aquatic habitat values, and to increase its extent. Restoration and
improvement actions would extend to channel islands, degraded riparian habitats, and
existing wetlands. Wetlands acquisition programs would be included in an effort to
expand the extent of higher quality fisheries habitat.

Enhance Anadromous Fish Populations

Fish harvest management, including improved regulations and enforcement of commercial
and recreational take regulations would enhance populations in the Bay-Delta and
upstream habitats.

Increase System Reliability

System reliability increases benefiting all fish species using the Delta would result from
several management, educational, legal, and funding actions. Water managemc~rt actions
would focus on improved inter’agency ground and surface water management coordination,
the more sophisticated management of Delta water resources information, and a Delta
watermaster to manage flows. Education programs would include increased public
awareness and education regarding the benefits of desalination, conservation, reclamation,
and pricing. Legal changes include modified water laws pertaining to instream fights
establishment, transfers, and conjunctive use. Funding actions would include increased
incentives for conjunctive use, the establishment of an export capacity market, and
developing accounts that would let urban users fund mine cleanups to coordinate land use
with water planning.

Preliminary Assessment

This alternative effectively affords greater priority for operational changes (flow release volumes,
timing, and purposes) and management actions (new and better fish screens, habitat restoration,
harvest management, predator control, etc.).for fish population and fisheries habitat protection than
are now provided. In order for the benefits of these actions to be durable, increased water will need
to be dedicated to them. Water supply augmentation is therefore n~led in order to increase system
reliability for those water users affected by operational changes resulting from this alternative’s
implementation. The equability of this alternative is therefore dependent upon the priority placed
on establishing economically effective incentives for conjunctive use that provide a reasonable
return on investment for those users that will be encouraged m replace surface water diversions
with ground water pumping. Other public education, interageney management coordination, legal
actions easing transfer terms and conditions, and innovative mitigation funding programs also will
complement such incentives.
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ALTERNATIVE 324 - ANNOTATED ACTION LIST

Actions Selected

2. l~e~toration of Delta Rivertne Habitat
Restore/preserve channel islands
Modify maintenance designs to include riverine elements

3. Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

4. Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

9. Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats
Restore and replenish spawning gravels
Modify gravel mining practices

I0. Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers
Modify natural barriers to improve passage

11. Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparian habitats

13.    Delta Inflow Management
Decrease upstream diversions
Modify upstream reservoir operations
Modify Delta inflow timing pattern
Provide instream pulse flows for fish passage
Provide instream flo~vs for fish attraction

14. Delta Outflow/Export Management
Use real-time monitoring and adaptive management

18. Installation and Improvement of Fish Screens
Install screens on upstream diversions
Install screens on other in-Delta diversions
Enforce Screening requirements

20. Improvement of Fish Salvage Operations
Improve design of salvage faciiities
Improve operation of salvage facilities
Improve fish hauling and release procedures

21. Removal and Control of Aquatic Predators
Harvest predators at Delta export pumps.
Harvest predators in upstream habitats
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23.    Fish Harvest Management
Improve regulation of commercial take
Improve regulation of recreational take
Improve enforcement of harvest regulations

32. Groundwater Banking and Conjunctive Use
Establish conjunctive use programs

39. Institutions for Integrated Long-term WaterManagement
Establish long-term guarantees for management
Establish institution to implement guarantees
Coordinate multiagency roles in management
Coordinate groundwater/surface water management
Establish incentives for cooperation/coordination
Establish a public awareness/education program
Establish a Delta watermaster to manage flows
Modify water law to establish instrearn rights
Educate users about desalination feasibility
Educate users about conservation technologies
Educate public about water reclamation
Educate users about pricing feasibility
Remove legal obstacles to pdcing incentive programs
Establish incentives for conjunctive use
Modify California Water Code to encourage conjunctive use
Modify California Water Code to ease transfers
Improve procedures for transfer permitting
Allow urban districts to fund mine cleanup in lieu of urban cleanup
Establishment of Export Capacity Market
Implement urban awareness/education programs
Enforce wastewater discharge requirements
Water Resources Data and Information Management

Dredged Material Management
44.

Limit dredging to avoid fish migration periods
Use techniques to localize sediment movement
Dispose dredged materials at nonaquatic sites
Remove contaminated sediments in critical habitat sites
Ensure material used for levee maintenance is noncontaminated

45. Management of Mine Drainage
Manage discharges from abandoned mines
Remediate abandoned mining sites discharging pollutants
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Enhancing Anadromous And Bay-Delta Native Species Populations Emphasizing In-Delta
Operation And Management Actions That Reduce The Impacts Of Diversions (Alternative

l 325)

Identification of Theme, Subtheme, and Approach:

i Theme: Enhance fish populations by reducing diversion impacts
Subtheme: Equally emphasize both anadromous and Bay-Delta native species
Āpproach: Operation and management actions that could be implemented at Delta

locations

Solution Overview

| The emphasis of tl~ alternative is m enl’u~ee all Bay-Delta native and anadromons
p~l~alations by c~rdi~_.ting operational releases, habitat restoration actions, improved
management of diversion/fish interactions, and system reliability actions. It emphasizes
actions in Delta locations, but also includes upstream actions at some Core level of
implementation to ensure that the entire range of fisheries habitats of importance are
addressed.

Actions Selected

l Reduce Effects of Diversions

Delta outflow/export management would place primary emphasis on real-time
monitoring and adaptive management to better control salinities at key monitoring
locations in the west and south Delta areas. Improved Delta inflow management,

i through improved reservoir release timing and decreased surface water diversions
would provide ha_stream pulse flows for fish passage and fish attraction. Diversion
timing through Montezuma SCG would provide better management and

I achievement of Suistm Marsh salinity goals now being investigated. Better
diversion management would emphasize the installation and improvement of fish
screens on in-Delta and upstream diversions, and more rigid enforcement of

Ill screening requirements. Fish salvage design, operations, and procedures
improvements would receive high priority. The removal and control of aquatic
predators, through aggressive predator harvest programs at Delta and upstream
pumping plants would be emphasized.

Restore Bay-Delta Habitats

Delta riverine, riparian, and wetland habitat restoration actions would be
emphasized to protect and improve existing aquatic habitat values, and to increase
its extent. Restoration and improvement actions would extend to channel islands,I degraded riparian habitats, existing acquisition programsand wetlands. Wetlands
would be included in an effort to substantially increase fisheries habitat.

I Restore HabitatsUpstream

Upstream anadromous fish habitat restoration would emphasize betterI of flow and regimes, the restoration and replenishment ofmanagement temperature
ALT325.Z 14. DOC 1
12/14/95; 11:22 AM

B--0041 64
B-O04164



spawning gravels, and improved passage both for adults migmtiag upstream, and
for outmigmting juveniles. Actions encouraging improvements in gravel mining

in-channel and would be in orderpractices,both off-channel, implemented to
improve physical and biological conditions in upstream stream beds. Restricted
livestock grazing and restoration actions (container plantings, erosion control
seeding, etc) in riparian corridors would also be important actionsupstreanl

focused on providing Delta fisheries improvements.

Manage Water Quality

Water qnality improvements for beneficial fish uses would include Delta and
upstream dredged material management aztions. Actions would include limiting
dredging to avoid fish migration periods, techniques to localize sediment
movement, disposal of dredged materials at nonaquatic sites, removal of
contaminated sediments in critical habitat sit~s, and reporting requirements to
ensure that material used for levee maintenance is not contaminated.

Enhance Anadr0m0us Fish Populations

Fish harvest management, including improved regulations and enforcement of
commercial and recreational take would en!~ce populations in the Bay-Delta and
upstream habitats.

Increase System Reliability

System reliability increases benefiting all fish spocies using the Delta would result
from several management, educational, legal, and funding actions. Water
management actions would focus on improved interagency ground and surface
water management c~rdination, the more sopltisticated management of Delta
water resources information, and a Delta watermaster to manage flows.
Education programs would include increased public awareness and education
regarding the benefits of desalination, conservation, reclamation, and pricing.
Legal changes include modified water laws pertaining to im~a’eam fights
establishment, transfers, and conjunctive use. Funding actions would include
increaseA incentives for conjunctive use, the establishment of an export capacity
market, and developing accounts that would let urban users fund mine cleanups to
coordinate land use with water planning.

Preliminary Assessment

This alternative effectively affords greater priority for operational changes (flow release volumes,
timing, and purposes) and management actions (new and better fish screens, habitat restoration,
harvest management, predator control, etc.) for fish population and fisheries habitat protection than
are now provided. In order for the benefits of these actions to be durable, increased water will need
to be dedicated to them. Water supply augmentation is therefore needed in order to increase system
reliability for those water users affected by operational changes resulting from this alternative’s
implementation. The equability of this alternative is therefore dependent upon the priority placed
on establishing economically effective incentives for conjunctive providing a reasonable return on
investment for users encouraged to replace surface water diversions with ground water pumping.
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I
ALTERNATIVE 325 - ANNOTATED ACTION LIST

Actions Selected

2. Restoration of Delta Riverine Habitat
Restore/preserve channel islands
Modify maintenance designs to include riverine elements

3. Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats
Modify levee maintenance practices
Protect existing riparian habitat

4. Restoration of Delta Wetland Habitat
Enhance existing wetlands
Expand wetland acquisition programs
Protect existing wetland habitat

9. Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats
Restore and replenish spawning gravels
Modify gravel mining practices

10. Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers
Modify natural barriers to improve passage

1L Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors
Revegetate degraded riparian habitats

13. Delta Inflow Management
Decrease upstream diversions
Modify upstream reservoir operations
Modify Delta inflow timing pattern
Provide instream pulse flows for fish passage
Provide instream flows for fish attraction

14. Delta Outflow/Export Management
Use real-time monitoring and adaptive management

15. Modification of Diversion Timing Patterns
Modify diversion timing of in-Delta diversions
Modify diversion timing through Montezuma SCG

17.2. Obtain shifts in diversion timing patterns

18.    Installation and Improvement of Fish Screens
Install screens on upstream diversions
Install screens on other in-Delta diversions
Enforce Screening requirements

20. Improvement of Fish Salvage Operations
Improve design of salvage facilities
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Improve operation of salvage faciliti~
¯ ". Improve fish hauling and release procedures

21. Removal and Control of Aquatic Predators
Harvest predators at Delta export pumps
Harvest predators in upstream habitats

23. Fish Harvest Management
Improve regulation of commercial take
Improve regulation of recreational take
Improve enforcement of harvest regulations

Groundwater Banking ~nd Conjunctive U~e
Establish conjunctive use programs

39. Institutions for Integrated Long-term Water Management
Establish long-term guarantees for management
Establish institution to implement guarantees
Coordinate multiagency roles in management
Coordinate groundwater/surface water management
Establish incentives for cooperation/coordination
Establish a public awareness/education program
Establish a Delta watermaster to manage flows
Modify water law to establish instream fights
Educate users about desalination feasibility
Educate users about conservation technologies
Educate public about water reclamation
Educate users about pricing feasibility
Remove legal obstacles to pricing incentive programs
Establish incentives for conjunctive use
Modify California Water Code to encourage conjunctive use
Modify California Water Code to ease transfers
Improve procedures for transfer permitting
Allow urban districts to fund mine cleanup in lieu of uflgan cleanup
Establishment of Export Capacity Market
Implement urban awareness/education programs
Enforce wastewater discharge requirements
Water Resources Data and Information Management

44.
Dredged Material Management

Limit dredging to avoid fish migration periods
Use techniques to localize sediment movement
Dispose dredged materials at nonaquatic sites
Remove contaminated sediments in critical habitat sites
Ensure material used for levee maintenance is noncontaminated

45. Management of Mine Drainage
Manage discharges from abandoned mines
Remediate abandoned mining sites discharging pollutants
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IMPROVE CONDITIONS FOR ANADRAMOUS AND ]~AY-DELTA NATIVE FISH SPECIES BY

REDUCING TI-[E IMPACTS OF DIVERSION TI-IROUGH THE INSTALLATION AND

OPERATION OF UPSTREAM FISH SCREENS AND BARRIERS (ALTERNATIVE 326).

Identification of Theme, Subtheme, and Approach

Theme: Enhance populations of anadmmous and Bay-Delta native fish species through
reduced diversion impacts.

Sub-theme: Increase anadmmous and Bay-Delta native fish populations.
Approach: Installation and operation of upstream fish screens and barriers.

SOLUTION OVERVIEW

This alternative has been developed to enhance populations of both Delta native fishes and
anadramous fish species, using measures for improving fish This actionupstream passage.
includes comprehensive screening actions to reduce entrainment of both anadramous species and
other native Delta species that spawn upstream of the Delta. In addition, other measures (e.g.
barriers and flow improvements) have been included to maximize migration success. This
alternative includes upstream flow management measures to ensure benefits for Delta native
species by controlling Suisun Bay salinity at key times to improve rearing habitat. These
alterations of flow require some coordination and planning for increased water supply and
improved operational flexibility to ensure exports for water users south of the Delta.

ACTIONS SELECTED

Upstream Habitat Restoration: While this alternative focuses on population increases
by decreasing entrainment, flow management actions have been added to enhance fish
passage, including pulse flows and attraction flows at a maximum level. In addition,
upstream reservoir operations would be modified to improve instream flows for
anadmmous fish where necessary.

To reduce stranding and improve of Delta native fish species that in thepassage spawn
upstream floodways, drainage improvements would be implemented, focusing on areas
where maximum benefits can be achieved. Upstream measures for Delta inflow
management have been included to ensure benefits associated with maintaining favorable
salinity levels in Suisun Bay for native Delta fishes. Actions to achieve improved levels
of salinity include reoperation of existing reservoirs, modify Delta inflow timing, and
obtaining shifts in upstream diversion timing.

Reduction in Diversion Effects: In addition to the core actions for the operation of the
fish barrier on the Merced River, additional benefits for anadramous fish species would
be achieved through implementation of actions to improve fish passage at wide-spread
locations throughout the headwaters of Delta tribitaries, including installation of new fish
ladders at key diversions, in combination with repair and reoperation of existing passage
facilities. Special attention would be focused on high profile barrier problems in the
Upper Sacramento River affecting special status species.
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To increase the overall success of upstream and downstream migrations of anadramous
fish species, several fish barriers (acoustical and physical) would be installed and
operated, including barriers along the Mokelumne, San Joaquin, and Sacramento rivers.
In addition, barriers would be placed in locations throughout the watershed to exclude or
guide migrating fish away from gravel pits and other potentially detrimental situations.

To for the benefits for anadmmous fishprovide greatestpossibleupstream species
several core actions would be implemented at a maximum level, including installation of
new and improvement of existing fish screens (install screens on upstream diversions and
comprehensive enforcement of existing screening regulations). High priority areas for
fish screen improvements include historical spawning areas for Delta native species
(Sacramento splittail), such as the Yolo and Sutter bypasses. These actions would be
complemented by in-Delta improvements specified by other core actions (in-Delta
actions would be implemented at the core level).

Reduction in Export Reliance: To partially balance losses in exports due to
implementation of flow modifications for fisheries enhancement, a variety of actions
have been included, such as increased water conservation, expansion of water
reclamation, and land retirement and fallowing.

Water Supply Enhancement and Predictability: In part to buffer any losses in
exports, but also to provide some level of equity to water users that may be indirectly
affected by instream flow actions, measures to increase water supply and flexibility have
also been included within this altemative. These actions are, in general, expansion of on-
stream or off stream storage south of the Delta, implementation of groundwater banking
and conjunctive use programs, and improvement of through Delta conveyance.

PRELIMINARY ASSESSMENT

This alternative has been designed to focus on the resolution of the fisheries and diversions
conflict, with emphasis on anadmrnous and Delta native fish species. The inclusion of core
actions and additional actions to balance potential export losses associated with improvements in
stream flow conditions ensure equity in this solution. The actions included within this
alternative are reasonably affordable and implementable. Physical enhancement as well as
improvements in operation and management of existing facilities provide guarantees that this
altemative is durable. Careful review of the actions selected in this altemative does not revel any
significant redirected impacts.

|
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Actions Selected:

In addition to the Core Actions, this alternative includes several other actions included in the
following fist:

Delta Inflow Management
Modify upstream reservoir operations
Modify Delta inflow timing
Restoration of Upstream Anadramous Fish Habitat
Improve floodway drainage to reduce fish standing
Acquire Water Supplies for Fish and Wildlife
Obtain shifts in diversion timing patterns
Physical Improvements for Fish Passage
Installation offish ladders
Repair and improvement of existing fish ladders
Installation of Barriers to Guide Fish Movement
Install barriers to block fish movement on the San Joaquin, Mokelumne, and Sacramento Rivers
Reduction in Export Reliance
water conservation
water reclamation
land retirement and fallowing
New or Expanded On-Stream Storage ¯
Enlarge existing on-stream storage reservoirs
New or Enlarged Off-Stream Storage
Enlarge existing off-stream storage reservoirs
Construct nesv off-stream storage in the Delta
Groundwater Banking and Conjunctive Use
Establish conjunctive use programs
Store groundwater south of the Delta
Implement techniques to increase groundwater recharge

|

|
|
|
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I IMPROVE CONDITIONS FOR ANADRAMOUS AND BAY-DELTA ]NATIVE FISH SPECIES BY
’)’\ REDUCING TI~ IMPACTS OF DIVERSION TI-IROUGH THE INSTALLATION AND

l OPERATION OF IN-DELTA FISH SCREENS AND BARRIERS (ALTERNATIVE 327).

Identification of Theme, Subtheme, and Approach

t Theme: Enhance populations of anadramous and Bay-Delta native fish species through reduced diversion
impacts.

i Sub-theme: Increase anadmmous and Bay-Delta native fish populations.
Approach: Installation and operation of In-Delta fish screens and barriers.

SOLUTION OVERVIEW

The overall approach for this alternative is In-Delta improvements for both anadramous and Delta native
fish species to reduce entrainment and improve fish passage. Beneficial actions for special status fishes
have also been included to address declinin_g populations of winter-run chinook salmon, Delta smelt,
longfin smelt, and Sacramento splittail. Actions Included in this alternative combine reductions in
enWainment, more successful f’tsh migration, improved flow conditions, with provisions for increased
operational flexibility and additional storage south of the Delta. These actions in concert provide
considerable improvement of existing fisheries resources.

ACTIONS SELECTED

Bay-Delta Habitat Restoration: implementation of the core habitat restoration actions would
provide benefits for anadramous fish populations, including resting, foraging, and nurseD’
habitats. With the implementation of this alternative, habitat restoration within the Delta would
focus on key habitat improvements for migrating fish populations, including restoration of
shallow water habitat shaded riverine aquatic habitat.and.

To minimize stranding effects on species such as Sacramento splittail, drainage improvements
would be implemented in floodway areas to maximize the productivity of these spawning areas,
resulting in a net increase of fish from these areas.

Reduction in Diversion Effects: In-Delta improvements for anadramous and Delta native fish
include the following actions that minimize in-Delta entrainment, reduce predation, and improve
to in-Delta fish movement through flow management and installation and operation of barriers.

High priority actions for immediate implementation include improvements to current Delta
export operations. Improvement of existing f’mh screening facilities would include improved
performance criteria, including reduced approach and sweeping velocities. To further lower
existing levels of entrainment, actions to be implemented at a maximum level throughout the
Bay-Delta system include: improvements to existing fish screens at the Delta export pumps and
other existing facilities; consolidation and screening of existing (small) in-Delta diversions; and

i conversion of industrial water use for cooling towers. In addition, a comprehensive enforcement
program would be implemented to ensure strict compliance with existing regulations.

Where enlrainment cart be minimized through the consolidation of agricultural diversions and/or
the relocation of existing diversions from key habitat areas these actions should also be
implemented, in addition, diversions designs should be improved when relocated.
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Additional reductions in entrainment may also be achieved through the modification of diversion
timing patterns and increased rotes of diversion capacity. These actions wouldprovide
maximum benefits when implemented under a real-time monitoring and adaptive management
program (at maximum levels).

To improve fish passage in the Delta, a system of barriers would be installed and operated for
maximum benefit to fish, including the Old River fish barrier, a series of barriers at key points
along the Sacramento River (designed to keep fish in the river), and barriers to divert fish from
the Sacramento to the western islands. Where appropriate, existing barriers would be
reevaluated and changes in operations would be implemented to improve fish passage.

Existing salvage operations may be enhanced through the implementation of predator control
programs which remove predators and "predator friendly" habitats from key sites including
Clifton Court Forebay, Rock Slough, Barker Slough, Montezuma Slough, and others. This
program may also include small scale habitat development to provide resting and escape cover
at these sites.

To provide maximum in-Delta benefits for Delta native fish species several core actions would
be implemented at a maximum level, including Delta inflow management, Delta outflow/export
management (pulse flows), installation and improvement of fish screens (in-Delta), and
improvement of in-Delta fish salvage operations. Other core actions focusing on upstream
diversion effects would also be implemented at the core level.

Water Supply Enhancement and Predictabii’ity: An integral part of this alternative is the
development of a dual purpose in-Delta storage facility. While the primary focus of the facility
would be for maintaining improved salinity conditions in Suisun Bay, a complementary mission
could be salinity management for increased operational flexibility or enhanced export capacity.

In addition, this alternative includes south of the Delta storage (ground water banking
[conjunctive use] and/or on-or off-stream reservoir enlargement) to maximize the benefits
associated with in-Delta storage and to provide equity to water users south the Delta who may be
adversely affected by the implementation of flow management measures that improve conditions
for Delta native fish species.

Pm~LI~’m~AR~" Ass~.ssg~rr

This alternative has been designed to focus on the resolution of the fisheries and diversions conflict,
covering both declining Delta native species and anadramous fish species, including winter-run salmon.
Equity is ensured in this solution with the inclusion of increased storage and improved operational
flexibility to balance potential export losses associated with changes for in-stream flow conditions. The
actions included within this alternative are reasonably affordable and implementable on a State-wide
basis. Habitat improvements, greatly reduce entrainment, and improved flow conditions are combined in
this alternative with improvements in operation and management of existing facilities to guarantee
durability and long-lasting benefits. Careful review of the actions selected for this alternative does not
revel an)" significant redirected impacts.
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Actions Selected:

In addition to the Core Actions, this alternative includes several other actions included in the
following list:

Restoration of Upstream Anadramous Fish Habitat
Improve floodway drainage to reduce fish standing
(to be implemented in all in-Delta floodways)

Installation and Improvement to Fish Screens
Improve screens at Delta export pumps
Improve other existing fish screen systems
Consolidate and screen existing small diversions
Changes in Location of Diversions
Relocate Delta export pumps from key habitats
Relocate other in-Delta diversions
Consolidate in-Delta agricultural diversions
Improve diversion design when relocating
Modification of Diversion Timing Patterns
Modify diversion timing of in-Delta diversions
Modify diversion timing through Montezuma SCD
Increased Rates of Diversion Capacity
Obtain approvals to fully unitize existing export capacity to generate yield and reduce diversion
impacts
Enlarge export pumping and conveyance capacities to generate yield and to reduce diversion
impacts.
Installation of Barriers Guide Fish Movementto
Install barriers to block fish movement into Old River
Install barriers to keep fish in the Sacramento River
Install barriers to divert fish from the Sacramento River to Western channels
Removal and Control of Aquatic Predators
Harvest predators at the Delta pumps

or Expanded StorageNew On-Stream
Enlarge existing on-stream storage reservoirs
New or Enlarged Off-Stream Storage
Enlarge existing off-stream storage reservoirs
Construct new off-stream storage in the Delta
Groundwater Banking and Conjunctive Use
Establish conjunctive use programs
Store groundwater south of the Delta
Implement techniques to increase groundwater recharge
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ALTERNATIVE 329:    REDUCE DELTA DIVERSION IMPACTS TO ALL INDIGENOUS FISHBY
CONSOLIDATED IN-DELTA DIVERSIONS AND FLOW MANAGEIVIENT

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing all indigenous fishery.
Approach: Consolidating and relocating diversions with emphasis on measures

taken in the Delta.

SOLUTION OVERVIEW

Alternative 329 focuses on enhancing the fishery by reducing the impacts resulting from
in-Delta diversions. The principal focus of actions is consolidating diversions to
minimize potential unscreened entrainment of migrating smolts and maximize their out-
migration success. Coordinated flow management as mitigated by moderate export
enhancements assures successful out-migration of smolts.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

All core actions without modification are included. Actions would be targeted to
guide/attract fish migration away from the principal diversion site.

Upstream Habitat Restoration

Management of flows and temperatures would be targeted to retain and then initiate
migration of fish past diversion points to the Delta at the minimum core level. All
other core actions would be implemented without modification.

Reduction in Diversion Effects

Construct an eastside Delta isolated conveyance facility to consolidate all Delta
diversions throughout the year. Timing of all diversions could be modified through
adaptive management which would occasionally restrict diversion to avoid entrainment
of monitored fish populations.

Pulse flows accentuating minimum instream pulses, timed for anadromous fishery
population peaks in the Delta, would be provided to move fish past the principal Delta
diversion site. To accomplish this, the pulse flow would be enhanced from the
minimum Core level of 20 percent to 70 percent of the AFRP suggested target for the
Delta.

Management of Anadromous Fish

The core action for improved hatchery operation should target the introduction of
smolts in coordination with pulse flow management.
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PRELIMINARY ALTERNATIVE 341

Ill-Physical Improvement in Fish Passage
10.1--A~Codify passage at upstream dams!other barriers - maximum reasonable level
10. 2--Modify natural barriers to improve passage - maximum reasonable level

ll-Restoration of Upstream Riparian Habitat
11.1--Restrict livestock grazing in riparian corridors- maximum reasonable level
11.2-Revegetate degraded riparian habitats- maximum reasonable level
I 1.3--Protect riparian lands through purchase/easements - maximum reasonable lea’el
11.4--Restore flows to de~tered riparian habitats - modest level

12-Restoration of Upstream Wetland Habitat
12.1-Modify floodways to support wetland habitats - moderate level
12.2-Reuse agricultural drainage to create wetlands - modest level
12.3-Reuse urban wastewater effluent to create wetlands - modest level

13--Delta Inflo~v Management
13.1--Decrease upstream diversions - maximum reasonable level
13.2-Modify upstream reservoir operations - maximum reasonable level
13.3-Modify Delta inflow timing pattern - maximum reasonable level
13.4-Provide instream pulse flows for fish passage - maximum reasonable level
13.5--Provide instream flows for fish attraction - maximum reasonable level

14-Delta Outflow/Export Management
14.l-Modify Central Delta channel operations - moderate level
14.2-Modify export operations criteria - moderate level

IS-Modiflcation of Diversion Timing Pattern
15.1--Modify diversion timing in in-Delta diversions - maximum reasonable level
15.2-Modify diversion timing through Montezuma SCG - maximum reasonable level

16--Increase Rates of Diversion Capacity
16.2=-Obtain approvals to fully use existing export capacity to reduce diversion impacts - moderate level
16.4--Enlarge export pumping and conveyance capacib" to reduce diversion impacts - modest level

17-Acquire Water Supplies for Fish and Wildlife
17.2-Obtain shifts in diversion timing patterns - maximum reasonable level
17.3--Improve flows at key times and places - maximum reasonable level

21-Removal and Control of Aquatic Predators
21.1--Harvest predators at Delta export pumps - maximum reasonable level
21.2--Harvest predato~ in upstream habitats - maximum reasonable level

22--Fish Hatchery’ Operations
22. 4--Reduce hatche~, effects on wild fish populations - maximum reasonable level
22.5--Implement tagging of hatchery-bred fish - maximum reasonable level
22.6--Establish new captive breeding programs - moderate level

29-Watershed Management
29.2-Manage riparian zones to protect water quali~’ - moderate level
29.3--Manage landuse to protect water quality - moderate level

38-Long-Term Planning for Drought Contingencies
38.3--Develop alternate supplies for drought situations - maximum reasonable level
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PRELIMINARY ALTERNATIVE 341

39-Institutions for Integrated Long-term Water Management
39.02--Establish institution to implement guarantees
39.07--Establish a Delta watermaster to manage flows
39.08--Modify water law to establish instream rights
39.21--Enforce wastewater discharge requirements
39.22-Water resources data and information management

42-Management of Agricultural Drainage
42.01--Implement source control regulations for pollutants - maximum reasonable level
42.02--Implement pollutant-load limits in San Joaquin River - maximum reasonable level
42. 03-Reduce or control volume of agric, ultural discharges - moderate level
42.04--Modify cropping and irrigation practices - modest level
42.05-Export agricultural drainage to other watersheds - modest level
42. 07-Improve pest-control practices - moderate level
42.08-Manage irrigation tailwater to reduce pesticides- maxintunt reasonable level
42.09-Manage drainage timing to reduce instream impacts - moderate level
42.10--Treat drainage to remove pollutants - moderate level
42.11--Dilute pollutants in Delta inflow from S JR using stored water - modest level

43-Management of Urban and Wastewater Discharge
43.2--Treat discharges to remove problem constituents - modest level
43.4--Increase key nutrient inputs to estuary - modest level

44-Dredged Material Management
44.1--Limit dredging to avoid fish migration periods - moderate level
44.2-Use techniques to localize sediment movement - moderate level
44.3--Dispose dredged materiaL~ at nonaquatic sites - moderate level
44.4-Remove contaminated sediments in critical habitat sites - modest level
44.5--Ensure tnaterial used for levee maintenance is noncontaminated - maximum reasonable level

45--Management of Mine Drainage
45.1--Atanage discharges from abandoned mines - maximum reasonable level
45. 2--Remediate abandoned mining sites discharging pollutants - maximum reasonable level

46-Levee Maintenance and Stabilization
46.1-Maintain and stabilize existing levees - moderate level

50-Integrated Habitat Management Programs
50.1-Establish integrated habitat management programs -full implementation
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Preliminary Alternative EQ-342
Group Title
ECOSYSTEM QUALITY Maximize Bay-Delta Fish Populations

Increase populations of Bay-Delta native fish through habitat improvements, reduced diversions,
isolated diversion facilities, improved water quality, improved water management, improved
agricultural practices, and hatchery production.

Key Actions

Habitat Restoration--Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, and meander belts in the Bay-Delta to restore fish spawning,
rearing, feeding, and migrating habitats and improve fish survival. Isolate Delta export diversions
to restore Delta habitat conditions.
Habitat Management---Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations, and improve floodway drainage to reduce fish stranding.
Control Introduced/Nuisance/Predator Species---Reduce the numbers of nuisance and predator
species from key habitat and modify habitat to limit introduced/nuisance species.
Hatcheries---Expand hatchery production of salmon and steelhead in Sacramento and San
Joaquin river basin; construct hatchery facilities for delta smelt, sturgeon, and perhaps Sacramento
perch.
Project Operations---Change reservoir operations and Delta inflow and export patterns to benefit
fish habitat and production.
Reduce Diversions and Diversion Effects--Modify diversion timing, increase diversion capacity
to allow less diversion during key periods, acquire water supplies for fish to improve flows,
improve existing screens and install new screens, consolidate diversions, enforce screenng
requirements, and convert industrial water use to cooling towers. Isolate Delta diversions by
constructing conveyance facilities.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Flmv Pulses---Provide flows for fish and attraction to the maximum extent reasonablypassage
possible.
Lm,ee Maintenance and Stabilization--Protect levees from catastrophic failure to preserve Delta
habitat conditions and minimize loss offish and invertebrates to flooded islands.
Water Quality--Improve watershed management, and reduce pollutant inputs from agricultural
and mine drainage, dredging, and urban and wastewater discharges.
Water water for fish water for fish,SutTply-Improve supply byacquiring supply developing
alternate supplies for drought situations, constructing new off-stream storage upstream of the
Delta, providing institutional mechanisms for long-term water management, and providing in-
Delta storage on Delta islands converted to storage within cross Delta conveyance system.
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Preliminary Alternative EQ-342

Core Actions

Bay-Delta Habitat Restoration---Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- Core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects-- Core actions to reduce diversion effects compliment key
actions to diversion effects.

Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish harvest
regulations and their enforcement would supplement key actions to improve conditions for
anadromous fish.

Reductions in Diversion/Export Reliance--This alternative would rely on core-level
implementation of actions such as educating users about reclamation, conservation, water pricing
and desalination feasibility, as well as encouraging land fallowing and retirement to reduce water
demand.

Water Supply EnhancementmCore-level implementation of actions such as incentives for
conjunctive use would supplement supplemental actions to enhance water supply.

¯Increasing Water Supply Predictability--This alternative would rely on the core-level
implementation of actions such as improving the ability to implement water transfers, long-term
drought planning, institutions for water management, and coordination of land use and water
supply planning.

Management of Water Quality--This alternative would increase the core level of implementation
of actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effectivemanagement
of urban, industrial, and mine discharges and runoff.

Improvement to System Reliability/Vulnerability--This alternative would increase the core level
of implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem Quality--This alternative would substantially improve ecosystem quality in the Bay-
Delta through habitat restoration, direct fish population enhancements via hatcheries, reduced
diversion effects, and increased water for fish and wildlife. While quality would remain limited by
water exports, the existing level of loss of habitat and small fish from the Delta would be reduced
by isolated Delta transfer facilities. Actions to improve and protect existing aquatic, riparian, and
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Preliminary Alternative EQ-342
wetland habitats within the Delta would greatly enhance anadromous and Bay-Delta native fish
populations.

Water Supply Reliability--This alternative would result in improved water supply reliability
because of improved water facilities, greater storage capacity, greater diversionconveyance
capacity, and additional water supply development. Core actions involving water transfers, long-
term planning and management, and intergrated land-use and water supply planning would help to
limit the reduction in reliability of the water supply.

Water Quality--Key actions provide for major reductions in water quality problems in the Bay-
through implementating source regulations pollutants agriculturalDelta controls and for in

drainage and urban and wastewater discharge, limiting mine drainage and restoration of wetland
habitats. These actions along with core actions that would make modest efforts to manage urban
and and material would be sufficient alleviatewastewaterdischarge, dredged to manyexisting
water quality problems.

System Reliability--This preliminary alternative achieves considerable improvements in system
reliability through the implementation of key and core actions. Moderate levels of maintaining
and stabilizing high priority levees, providing an isolated through Delta transfer facility, modifying
agricultural practices to reduce subsidence, implementing levee maintenance standards, and
providing funding for levee maintenance and stabilization would provide for moderate
improvements in reliability. Improvement in reliability is obtained from more expansive
improvements in the levee system, reduced reliance on the Delta for water supply, and improved
water quality of the water supply..

|
|

i
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PRELIMINARY ALTERNATIVE 342

~PBCIFIC A CTION PA ClOt GE

1--Restoration of Delta Shallow Water Habitat
1.1-Convert existing l~veed lands to tidal action - maximum reasonable level
1.2--Protect existing shallow water habitat from erosion - maximum reasonable level
1.3--Restore tidal action to existing diked wetlands - maximum reasonable level
1.4--Reconstruct levees to include shallow water habitat - maximum reasonable level
1.5--Fill deep water to produce shallow water habitat - maximum reasonable level

2--Restoration of Delta Riverine Habitat
2.1-Reconstruct fiver banks and shallow areas - maximum reasonable level
2. 2-Restore/preserve channel islands - maximum reasonable level
2.3--Restore natural channel configuration - maximum reasonable level
2.4-Modify maintenance designs to include riverine elements - maximum reasonable level

3--Restoration of Delta Riparian Habitat
3.1--Improve and protect degraded riparian habitats - maximum reasonable level
3.2--Establish new areas of riparian habitat - maximum reasonable level
3.3--Reestablish historic riparian areas - maximum reasonable level
3.4--Modi~ levee maintenance practices - maximum reasonable level
3.5-Protect existing riparian habitat - maximum reasonable level

4--Restoration of Delta Wetland Habitat
4. I-Enhance existing wetlands - moderate level        ¯
4.2-Expand wetland acquisition programs - moderate level
4.3--Convert agricultural lands to wetlands - modest level
4.4-Protect existing wetland habitat - moderate level

5--Restoration of Delta Terrestrial Habitat
5.1-Protect existing upland habitat -modest level
5.2-Establish upland habitat - modest level
5.3-Preserve the habitat values of agricultural land uses - modest level
5.4--Clean-up sites containing toxic substances - maximum reasonable level

6--Establishment of Floodways and Meander Belts
6.1-Relocate levees to x~5den floodways - modest level
6.2--Allow river channels to meander - modest level
6.4-Restore floodways as habitat corridors - modest level

7-Control of Introduced/Nuisance Species
7.1--Remove or reduce nuisance species in key habitats - maximum reasonable level
7.4-Inspect for invasion of nuisance species - maximum reasonable level
7.5--Modify habitat to favor native species - maximum reasonable level

9--Restoration of Upstream Anadromous Fish Habitat
9.6--Improve floodway drainage to reduce fish stranding - modest level

13-Delta Inflow Management
13.1--Decrease upstream diversions - modest level
13.2--Modi~ upstream reservoir operations - modest level~
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PRELIMINARY ALTERNATIVE 342

13.3--Modify Delta in!low timing pattern - maximum reasonable lea’el
13. 4-Provide instream pulse flows for fish passage - moderate level
13.5-Provide instream flows for fish attraction- moderate level

14--Delta Outflow/Export Management
14.1--Modify Central Delta channel operations - moderate level
14.2--Modify export operations criteria - moderate level

15--Modification of Diversion Timing Pattern
15.1--Modify diversion timing in in-Delta diversions - maximum reasonable level
15.2-Modify diversion timing through Montezuma SCG - maximum reasonable level

16--Increase Rates of Diversion Capacity
16.2--Obtain approvals to fully use existing export capacity to reduce diversion impacts - moderate level
16.4-Enlarge export pumping and conveyance capacity to reduce diversion impacts - modest level

17-Acquire Water Supplies for Fish and Wildlife
17.2-.-Obtain shifts in diversion timing patterns - moderate level
17.3--Improve flows at k~ times and places - moderate level

18-Installation and Improvement of Fish Screens
18.1-Improve screens at Delta export pumps - modest level
18.2--Improve other existing fish screen systems - maximum reasonable level
18. 3--Install screens on other in-Delta diversions - maximuoz reasonable level
18.5--Consolidate and screen existing small diversions - maximum reasonable level~
18. 6--Enforce screening requirements - moderate level
18.7--Convert industrial x~ter use to cooling towers - maximum reasonable level

35-Construction & Improvement of Conveyance Facilities
35.8--Convert Delta islands to storage conveyance system

36-Changes in Locations of Diversions
36.2--Relocate other in-Delta diversions - moderate level
36.3--Consolidate in-Delta agricultural diversions - moderate level
36.5--Improve diversion design when relocating - maximum reasonable lea,el

38-Long-Term Planning for Drought Contingencies
38.3--Develop alternate supplies for drought situations - maximum reasonable lea,el

39-Institutions for Integrated Long-term Water Management
39.02--Establish institution to implement guarantees
39.07--Establish a Delta watermaster to manage flows
39.0g--Modify water law to establish instream rights
39.21--Enforce wastewater discharge requirements
39.22-Water resources data and information management

42-Management of Agricultural Drainage
42. O l--bnplement source control regulations for pollutants - maximum reasonable level
42.02-Implement pollutant-load limits in San Joaquin River - maximum reasonable level
42. 03--Reduce or control volume of agricultural discharges - moderate level
42.04--Modify cropping and irrigation practices - modest level
42.05--Export agricultural drainage to other watersheds - modest lea’el
42.07--Improve pest-control practices- moderate level
42.08--A,lanage irrigation tailwater to reduce pesticides- maximum reasonable level
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PRELIMINARY ALTERNATIVE 342

42.09--Manage drainage timing to reduce instream impacts - moderate level
42.10-Treat drainage to remove pollutants - moderate level
42. I 1--Dilute pollutants in Delta inflow from S JR using stored water - modest level

43-Management of Urban and Wastewater Discharge
43.2-Treat discharges to remove problem constituents - modest level
43.4--Increase key nutrient inputs to estuary - modest level

44-Dredged Material Management
44. I-Limit dredging to m,oid fish migration periods - moderate level
44.2-Use techniques to localize sediment movement - moderate level
44.3-Dispose dredged materials at nonaquatic sites - moderate level
44.4--Remove contaminated sediments in critica! habitat sites - modest level
44.5--Ensure material used for levee maintenance is noncontaminated- maximum reasonable level

4a-Levee Maintenance and Stabilization
46. I--Maintain and stabilize existing levees - moderate level

50-Integrated Habitat Management Programs
50.1-Establish integrated habitat management programs -full implementation

i

I
i
I
I
I
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Preliminary Alternative EQ-343
Group Title
ECOSYSTEM QUALITY Modest Enhancement of Native Fish Populations

Increase populations of native anadromous and Bay-Delta resident fish through modest levels of
habitat improvements, reduced diversions, isolated diversion facilities, improved water quality,
improved water management, improved agricultural practices, and supportive hatchery activities.

Key Actions

Habitat Restoration---Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, and meander belts in the Bay-Delta and upstream in rivers and
tributaries to restore fish spawning, rearing, feeding, and migrating habitats and improve fish
survival. Isolate Delta export diversions to restore Delta habitat conditions.
Habitat Management---Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations, and improve floodway drainage to reduce fish stranding.
Control Introduced/Nuisance/Predator Species---Reduce the numbers of nuisance and predator
species from key habitat and modify habitat to limit introduced/nuisance species.
Hatcheries--Expand hatchery production of salmon and steelhead in Sacramento and San
Joaquin river basin; construct hatchery facilities for delta smelt, sturgeon, and perhaps Sacramento
perch.
Project Operations---Change reservoir operations and Delta inflow and export patterns to benefit
fish habitat and production.
Reduce Diversions and Diversion Effects--Modify diversion timing, increase diversion capacity
to allow less diversion during key periods, acquire water supplies for fish to improve flows,
improve existing screens and install new screens, consolidate diversions, enforce screening
requirements, and convert industrial water use to cooling towers. Isolate Delta, Sacramento
River, and San Joaquin River diversions by constructing conveyance facilities.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Hatcheries---Improve hatchery operations to maximize production, improve genetics, and limit
effects on wild salmon and steelhead populations to the maximum extent possible.
Fish Passage Improvements---Improve passage ofanadromous fish at all feasible small dams and
other barriers in the Sacramento and San Joaquin rivers and their tributaries.
Flow Pulses--Provide flows for fish passage and attraction to the maximum extent reasonably
possible.
Levee Maintenance and Stabilization--Protect levees from catastrophic failure to preserve Delta
habitat conditions and minimize loss offish and invertebrates to flooded islands.
Water Quality--Improve watershed management, and reduce pollutant inputs from agricultural
and mine drainage, dredging, and urban and wastewater discharges.
Water Supply--Improve water supply for fish by acquiring water supply for fish, developing
alternate supplies for drought situations, constructing new off-stream storage upstream of the
Delta, providing institutional mechanisms for long-term water management, and providing in-
Delta storage on Delta islands converted to storage within cross Delta conveyance system.
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Preliminary Alternative EQ-343

Core Actions

Bay-Delta Habitat Restoration--Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- Core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects-- Core actions to reduce diversion effects compliment key
actions to diversion effects.

Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish harvest

and their enforcement would actions to conditions forregulations supplementkey improve
anadromous fish.

Reductions in Reliance--This alternative would core-levelDiversion/Export rely on

implementation &actions such as educating users about reclamation, conservation, water pricing
and desalination feasibility, as well as encouraging land fallowing and retirement to reduce water
demand.

Water Supply Enhancement--Core-level implementation of actions such as incentives for
conjunctive use supplement supplemental supply.would actionsto enhancewater

Increasing Water Supply PredictabilitymThis alternative would rely on the core-level
implementation of actions such as improving the ability to implement water transfers, long-term
drought planning, institutions for water management, and coordination of land use and water
supply plm’ming.

Management of Water Quality---This alternative would increase the core level of implementation
of actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effective management
of urban, industrial, and mine discharges and runoff.

Improvement to System Reliability/Vulnerability--This alternative would increase the core level
of implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem Quality--This alternative would modestly improve ecosystem quality through habitat
restoration, direct fish population enhancements via hatcheries, reduced diversion effects, and
increased water for fish and wildlife. While quality would remain limited by water exports the
existing level of loss of habitat and small fish would be reduced by isolated water transfer
facilities. Modest levels ofa~tions to improve and protect existing aquatic, riparian, and wetland
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Preliminary Alternative EQ-343
habitats within and upstream of the Delta would enhance anadromous and Bay-Delta native fish
populations.

Water Supply Reliability--This alternative would result in improved water supply reliability
because of improved water conveyance facilities, greater storage capacity, greater diversion
capacity, and additional water supply development. Core actions involving water transfers, long-
term planning and management, and integrated land-use and water supply planning would help to
limit the reduction in reliability of the water supply.

Water QualityuKey actions provide for major reductions in water quality problems in the Bay-
Delta and rivers through implementing source controls and regulations for pollutants in
agricultural drainage and urban and wastewater discharge, limiting mine drainage and restoration
of wetland habitats. These actions along with core actions that would make modest efforts to
manage urban and wastewater discharge, and dredged material would be sufficient to alleviate
many existing water quality problems.

System Reliability--This preliminary alternative achieves considerable improvements in system
reliability through the implementation of key and core actions. Moderate levels of maintaining

stabilizing high priority levees, providing an through facility, modifyingand isolated Deltatransfer
agricultural practices to reduce subsidence, implementing levee maintenance standards, and
providing funding for levee maintenance and stabilization would provide for moderate
improvements in reliability. Improvement in reliability is obtained from more expansive
improvements in the levee system, reduced reliance on the Delta for water supply, and improved
water quality of the water supply..
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PRELIMINARY ALTERNATIVE 343

ALTERNATIVE 343 ACTIONS

SPECIFIC ACTION PACKAGE

1-Restoration of Delta Shallow Water Habitat
1.1--Convert existing leveed lands to tidal action - modest level
1.3-1~e_store tidal action to existing diked wetlands - modest level

3-Restoration of Delta Riparian Habitat
3.2--Establish new areas of riparian habitat - modest level
3.3-Reestablish historic riparian areas - modest level

6-Establishment of Floodways and Meander Belts
6.1--Relocate levees to widen flood~vays - modest level
6.4--Restore floodways as habitat corridors - modest level

9-Restoration of Upstream Anadromous Fish Habitat
9.4--Restore shoreline habitat conditions - modest level
9.6--Improve floodway drainage to reduce fish stranding - modest level

10-Physical Improvement in Fish Passage
10.1--Modify "passage at upstream dams,other barriers- moderate level

12--Restoration of Upstream Wetland Habitat
12.1--Modify floodways to support wetland habitats - modest level

13--Delta Inflow Management
13.1-Decrease upstream diversions - modest level
13.2-Modify upstream reservoir operations - modest level
13.3-Modify Delta inflow timing pattern - modest level

14-Delta Outflow/Export Management
14.1--Modify Central Delta channel operations - modest level
14.2--Modify export operations criteria - modest level

15-Modification of Diversion Timing Pattern
15.1--Modify diversion timing in in-Delta diversions - modest level
15.2--Modify diversion timing through Montezuma SCG - modest level

16-Increase Rates of Diversion Capacity
16.2--Obtain approvals to fully use existing export capacity to reduce diversion impacts - moderate level
16.4--Enlarge export pumping and conveyance capacity to reduce diversion impacts - modest level

17-Acquire Water Supplies for Fish and Wildlife
17.2-Obtain shifts in diversion timing patterns - modest level
17.3--Improve flows at key times and places - modest level

18-Installation and Improvement of Fish Screens
18.1--Improve screens at Delta ex-pon pumps - modest level
18.2--Improve other existing fish screen s3.’stems - modest level
18.3--Install screens on other in-Delta diversions - modest level
18. 4--Install screens on upstream diversions - moderate level
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PRELIMINARY ALTERNATIVE 343

18.5--Consolidate and screen existing small diversions - modest level

22--Fish Hatchery Operations
22.4-Reduce hatchery effects on wild fish populations - maximum reasonable level
22.5-Implement tagging of hatche~-bred fish - maximum reasonable level

29--Watershed Management
29.2-Manage riparian zones to protect water quality - modest level
29.3--Manage landuse to protect water qualit)’ - modest level

35--Construction & Improvement of Conveyance Facilities
35.5-Construct isolated Sacramento Valley Conveyance - westside

36--Change~ in Locations of Diversions
36.4--Relocate upstream diversions from key habitats - modest level
36.5--Improve diversion design when relocating - maximum reasonable level

38-Long-Term Planning for Drought Contingencies
38.3--Develop alternate supplies for drought situations - maximum reasonable level

39--Institutions for Integrated Long-term Water Management
39.02--Establish institution to implement guarantees
39.07--Establish a Delta watermaster to manage flows
39.08-Modify water law to establish instream rights
39.21--Enforce wastewater discharge requirements
39.22-Water resources data and information management

42-Management of Agricultural Drainage
42. 01--Implement source control regulations for pollutants - maximum reasonable level
42.02--Implement pollutant-load limits in San Joaquin River - maximum reasonable level
42. 03--Reduce or control volume of agricultural discharges - moderate level
42.04--Modify cropping and irrigation practices - modest level
42.05--Ex-port agricultural drainage to other xvatersheds - modest level
42. 07-Improve pest-control practices - moderate level
42. 08-Manage irrigation tailwater to reduce pesticides - maximum reasonable level
42.09-Manage drainage timing to reduce instream impacts - modest level
42.10--Treat drainage to remove pollutants - modest level
42.11--Dilute pollutants in Delta inflow from S JR using stored water - modest level

43--Management of Urban and Wastewater Discharge
43.2--Treat discharges to remove problem constituents - modest level
43.4--Increase key nutrient inputs to estuary - modest level

44--Dredged Material Management
44.1-Limit dredging to m,oid fish migration periods - moderate level
44.2--Use techniques to localize sediment movement - moderate level
44.3--Dispose dredged materials at nonaquatic sites - moderate level
44.4--Remove contaminated sediments in critical habitat sites - modest level
44.5-Ensure material used for levee maintenance is noncontaminated - maximum reasonable level

45-Management Drainageof Mine
45.1-Manage discharges fi’om abandoned mines - maximum reasonable level
45.2--Remediate abandoned mining sites discharging pollutants - maximum reasonable level
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Preliminary Alternative EQ-345
Group Title
ECOSYSTEM QUALITY Optimize Ecosystem Health

Optimize ecosystem health through improvements in water quality, habitat, water conservation, and flows
throughout the basin.

Key Actions

Habitat Restoration---Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, and meander belts in the Bay-Delta andin rivers andupstream
tributaries to restore fish spawning, rearing, feeding, and migrating habitats and improve fish
survival. Improve flows in the basin to better emulate the natural flows of the system. Isolate a
portion of the Delta export diversions to restore Delta habitat conditions.
Habitat Management--Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations, and improve floodway drainage to reduce fish stranding.
Control Introduced/Nuisance/Predator the numbers of nuisance andSpecies---Reduce predator
species from key habitat and modify habitat to limit introduced/nuisance species.
Water Quality--Improve watershed management, and reduce pollutant inputs from agricultural
and mine and urban anddrainage,dredging, wastewaterdischarges
Water Conseta,ation--Reduce demands of water in and out of basin by promoting water
conservation, land retirement and fallowing, water pricing reforms, groundwater banking and
conjuctive use, changes water management.andinstitutional in
Project Operations-r-Change reservoir operations and Delta inflow and export patterns to benefit
fish habitat and production, and water quality.
Reduce Diversions and Diversion Effects--Modify diversion timing, increase diversion capacity
to allow less diversion during key periods, and acquire water supplies for fish to improve flows.
Isolate Delta diversions by constructing a small isolated transfer facility.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Fish Passage Improvements---Improve passage of anadromous fish at all feasible small dams and
other barriers in the Sacramento and San Joaquin rivers and their tributaries.
Flow Pulses---Provide flows for fish passage and attraction.
Water Supply--Improve water supply for fish by acquiring water supply for fish, developing
alternate supplies for drought situations, providing institutional mechanisms for long-term water
management, and promoting water conservation and reclamation.
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Preliminary Alternative EQ-344
Group Title
ECOSYSTEM QUALITY Maximum Diversion Impacts Reduction

Reduce direct and indirect impacts of upstream and in-Delta diversions using operations and
management strategies, fish screens, barriers, diversion consolidations, and water quality
improvements while maintaining or augmenting water supply delivery capacity.

Key Actions

Manage Delta Inflow/Outflow/Exports ---Operate Sacramento and San Joaquin reservoirs to provide
increased instream flows, reduced stranding, and reduced temperatures. Create a Delta watermaster’s
office to manage inflows, central channel operations, and outflows.

Manage Diversions and Fish Screens ---Consolidate and relocate all diversions to less sensitive
environmental areas, with improved designs to reduce potential entrainment. Adjust the timing for in-
Delta and Montezuma Salinity Control Gates diversions, and relocate Delta pumping plants away from
key habitat. Improve fish screen mesh sizes and protection performance, and install more fish screens.

Install Barriers to Guide Fish Movement/Control Salinity---Install barriers to keep upstream
migrants in the Sacramento River, and to block fish movement into Old River. Construct barriers

~ diverting from the Sacramento River into western Delta channels to minimizeoutmigrants directly
their vulnerability to either existing or relocated export pumps. Install salinity control barriers.

Increase Rates of Diversion CapaciOu--Obtain approvals for fully utilizing existing export capacity
during less environmentally sensitive times, and enlarge export pumping and conveyance capacities.

Supporting Actions

Control Predators---Harvest predators at Delta and upstream diversions, holding areas, or other
environmentally sensitive areas in the Sacramento and San Joaquin systems.

ManageDrainage/Discharges--Impose In-Delta and upstream cropping and irrigation practices to
increase the effectiveness of chemical applications to reduce nonpoint source leaching volumes and
concentrations. Improve drainage timing for dilution during high flow periods to reduce instream
impacts. Treat point source drainage to remove pollutants, and set pollutant load limits in the San
Joaquin and Sacramento Rivers. Toxic discharges from industrial plants would be prevented using
stronger enforcement, especially during environmentally sensitive periods.

Restore Shallow Habitat--Shallow water habitat would be reconstructed to compensate for historic
losses that have reduced accessible spawning and rearing habitat for Delta native species.

Core Actions

Bay-Delta Habitat Restoration--Shallow water and wetland habitat would be protected and restored
to impro~ce Delta native species’ spawning and rearing habitat.
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Upstream Habitat Restoration--Restore physical upstream aquatic habitat to accomodate increased
flows and reduced temperatures, including more riffle/run/glide/pool diversity and increased shading.
Improve passage conditions for anadromous species life cycle completion at dams and other barriers.

Reduction in Effects ofDiversions--Provide instream pulse flows for anadromous fish passage and
attraction, and for smelt transport to rearing habitat using real-time monitoring and adaptive
management. Improve and install fish screens at the core level for in-Delta and upstream diversions.
Install a barrier on the San Joaquin R. at Merced R. in the fall. Improve salvage facility design, hauling
and release procedures.

Management of Anadromous Fish--Improve hatchery operations and increased regulation of
commercial and recreational take at the core levels.

Reduction in Reliance----Increase the of and industrialExport agricultural,municipaluse water
conservation practices, and educate users about conservation technologies. Encourage land fallowing
during drought periods, and develop incentive programs for land retirement.

Water Supply Enhancement--Establish incentives for conjunctive use, and Modify the California
Water. Code to encourage conjunctive use.

Increasing Water Supply Predictability--Coordinate groundwater and surface water management at

~ the regional planning level. Coordinate land use planning with water supply forecasts

Management of Water Quality~Implement source control regulations for pollutants by reducing
volumes of agricultural discharges, retiring lands with drainage disposal problems, improving pest-
control practices, and managing irrigation tailwater to reduce pesticides. Retain and manage urban and
wastewater and stormwater runoff’.

Improvements to System Reliability--Levee maintenance and improvements to infrastructure routing
would be implemented at the core level.

Preliminary Assessment

Ecosystem Quality--Better inflow management, diversion timing, and increased shallow water habitat
would improve aquatic habitat conditions for Sacramento splittail, longfin smelt, Delta smelt, and
other natives, and feeding and migration conditions for anadromous species.

Water Supply--Increased export and conveyance capacity would allow more flows to be diverted
during environmentally less sensitive periods, effectively improving supply reliability.

Water Quality--Point and nonpoint discharge reductions, land retirement, improved drainage
and runoff retention would achieve all beneficialmanagement, qualityimprovementsacross USES.

System Reliability--Affordable levee maintenance and infrastructure routing improvements would
provide only core level reliability risk management to facilities, operations, and water quality from
inundation or long-term degradation. Additional system reliability improvement actions are needed.
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ALTERNATIVE 344 ACTIONS

I~) Key Actions

Delta Inflow Management
-Decrease upstream diversions - moderate level
-Modify upstream reservoir operations - maximum level
-Modify Delta inflow timing pattern - maximum level

Delta Outflow/Export Management
-Modify Central Delta channel operations - maximum level
-Modify export operations -criteria maximumlevel

Modification of Diversion Timing Patterns
-Modify diversion timing of in-Delta diversions - maximum level
-Modify diversion timing through Montezuma SCG- moderate level

Increased Rates of Diversion Capacity
-Obtain approvals to fully utilize existing export capacity-to reduce diversion impacts - maximum level
-Enlarge export pumping and conveyance capacities-to reduce diversion impacts - maximum level

Installation and Improvement of Fish Screens

~[~ - Improve screens at Delta export pumps - maximum level
-Improve other existing fish screen systems - maximum level
-ConsoLidate and screen existing small diversions - maximum level

Installation of Barriers to Guide Fish Movement
-Install barriers to block fish movement into Old River - maximum level
-Install barriers to keep fish in Sacramento River - maximum level
-Install barriers to divert fish from Sacramento to western channels - maximum level

Improvement of Fish Salvage Operations
-Improve design of salvage facilities- moderate level

Removal and Control of Aquatic Predators
-Harvest predators at Delta export pumps - maximum level
-Harvest predators in upstream habitats - maximum level

Changes in Locations of Diversions
-Relocate Delta export pumps from key habitats- moderate level (optional)
-Relocate other in-Delta diversions - maximum level
-Consolidate in-Delta agricultural diversions - maximum level
-Relocate upstream diversions from key habitats- moderate level
-Improve diversion designs when relocating - maximum level
-Establish a Delta watermaster to manage flows - maximum level
-Modify water law to establish instream rights - maximum level

Installation and Operation of Flow Barriers
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-Install flow barriers to manage South Delta quality - maximum level
-Install weirs to control salinity intrusion - modest level

Supporting Actions
Management of Agricultural Drainage
-Implement pollutant-load limits in San Joaquin R. - maximum level
-Modify cropping and irrigation pra~ices - maximum level
-Manage drainage timing to reduce instream impacts- moderate level
-Treat drainage to remove pollutants- moderate level

of Urban and WastewaterManagement Discharge
-Treat discharges to remove problem constituents- moderate level
-Prevent toxic discharges from industrial plants- moderate level

Core Actions

Delta Inflow Management
-Provide instream pulse flows for fish passage - core level
-Provide instream flows for fish attraction - core level

Delta Outflow/Export Management

~..
- Use real-time monitoring and adaptive management - core level

Installation and Improvement of Fish Screens
-Install other in-Delta diversions levelscreenson core
-Install screens on upstream diversions - core level
-l~.nforce screening requirements - core level

Installation of Barriers to Guide Fish Movement
-Operate fish barrier on San Joaquin 1~. at Merced R. in fall - core level

Improvement of Fish Salvage Operations
-Improve operation of salvage facilities - core level
-Improve fish hauling and release pro~dures - core level
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Preliminary Alternative EQ-345

Core Actions

Bay-Delta Habitat Restoration--Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects-- This alternative would rely primarily on core actions to reduce
diversion effects.

Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, and improving fish harvest regulations and their enforcement would
supplement key actions to improve conditions for anadromous fish.

Reductions in Diversion/Export Reliance--This alternative would supplement core-level actions
such as educating users about reclamation, conservation, water pricing and desalination feasibility
with actions that would encourage land fallowing and retirement to reduce water demand.

Water Supply Enhancement--Core-level implementation of actions would supplement incentives
for conjunctive and other actions to enhance water supply.

Increasing Water Supply Predictability---This alternative would rely on the core-level
implementation of actions such as improving the ability to implement water transfers, to
supplement key actions for long-term drought planning, institutions for water management, and
coordination of land use and water supply planning.

Management of Water Quality--This alternative would increase the core level of implementation
of actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effective management
of urban, industrial, and mine discharges and runoff.

Improvement to System Reliability/Vulnerability--This alternative would increase the core level
of implementation of actions to improve system reliability such as managing the hi.ghest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem Quality---This alternative would substantially improve ecosystem quality through
habitat restoration, improved water quality, reduce water demands, and more natural flows.
While quality would remain limited by water exports, the existing level of loss of habitat and small
fish would be reduced by a small isolated water transfer facility. Actions to improve and protect
existing aquatic, riparian, and wetland habitats within and upstream of the Delta would greatly
enhance anadromous and Bay-Delta native fish populations, and basic ecological functions on
which they depend.
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Preliminary Alternative EQ-345
Water Supply Reliability--This alternative would result in improved water supply reliability
because of improved water conveyance facilities, conjunctive use programs, and additional water
supply development. Other actions involving water transfers, long-term planning and
management, and intergrated land-use and water supply planning would help to limit the reduction
in reliability of the water supply.

Water Quality---Key actions provide for major reductions in water quality problems in the Bay-
Delta and rivers through implementating source controls and regulations for pollutants in
agricultural drainage and urban and wastewater discharge, limiting mine drainage and restoration
of wetland habitats. Other actions that would improve efforts to manage urban and wastewater
discharge, and dredged material.

System Reliability--This preliminary improvements system reliabilityalternativeachieves in
through the implementation of key and core actions. Core levels of maintaining and stabilizing
high priority levees, providing an small isolated Delta transfer facility, modifying agricultural
practices to reduce subsidence, implementing levee maintenance standards, and providing funding
for levee maintenance and stabilization would provide for modest improvements in reliability.
Improvement in reliability is obtained from limited improvements in the levee system, reduced
reliance on the Delta for water supply, and improved water quality of the water supply..

II

II
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II
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PRELIMINARY ALTERNATIVE 345

ALTERNATIVE 345 ACTIONS

SPECIFIC A CTION PA CKA GE

1-Restoration of Delta Shallow Water Habitat
I. 1--Convert existing leveed lands to tidal action - maximum reasonable level
1.2--Protect existing shallow water habitat from erosion- maximum reasonable level
1.3-Restore tidal action to existing diked wetlands - ma.ximum reasonable level

2-Restoration of Delta Riverine Habitat
2.1-Reconstruct river banks and shallow areas - maximum reasonable level
2.2-Restore/preserve channel islands - maximum reasonable level
2.3-Restore natural channel configuration - maximum reasonable level
2.4-Modify maintenance designs to include riverine elements - maximum reasonable level

3--Restoration of Delta Riparian Habitat
3.1--Improve and protect degraded riparian habitats - maximum reasonable level
3.2--Establish new areas of riparian habitat - maximum reasonable level
3.3--Reestablish historic riparian areas - maximum reasonable level
3.4--Modify levee maintenance practices - maximum reasonable level
3.5-Protect existing riparian habitat - maximum reasonable level

4--Restoration of Delta Wetland Habitat
4.1--Enhance existing wetlands - maximum reasonable level
4.2-Expand wetland acquisition programs - maxintum reasonable level
4.3-Com,ert agricultural lands to wetlands - maximum reasonable level
4.4-Protect existing wetland habitat - maxitttuttt reasonable level

5--Restoration of Delta Terrestrial Habitat
5.1--Protect existing upland habitat - maximum reasonable level
5.2--Establish upland habitat - maximum reasonable level
5.3--Preserve the habitat values of agricultural land uses - moderate level
5.4-Clean-up sites containing toxic substances - maximum reasonable level

6-Establishment of Floodways and Meander Belts
6.1--Relocate levees to widen floodways - maximum reasonable level
6.2-Allow river channels to meander - maximum reasonable level
6.3--Acquire Delta islands as overflow areas - maximum reasonable level
6.4-Restore floodways as habitat corridors - maximum reasonable level

7-Control of Introduced/Nuisance Species
7.1-Remove or reduce nuisance species in key habitats - maximum reasonable level
7.4--Inspect for invasion of nuisance species - maximum reasonable level
7.5--Modify habitat to favor native species - maximum reasonable level

9--Restoration of Upstream Anadromous Fish Habitat
9.1--Manageflows and temperatures in upstream habitats - maximum reasonable level
9.2-Restore and replenish spawning grm,els - tttaximum reasonable level
9.3--Restore channel configuration - maximum reasonable level
9.4--Restore shoreline habitat conditions - maximum reasonable level
9.6--Improve floodway drainage to reduce fish stranding - maximum reasonable level
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PRELIMINARY ALTERNATIVE 345

10-Physical Improvement in Fish Passage
10. l-Atodify passage at upstream dams, bther barriers - maximum reasonable level

ll-Restoration of Upstream Riparian Habitat
11.1-Restrict fivestock grazing in riparian corridors - maximum reasonable level
11.2-Revegetate degraded riparian habitats- maxitttuttl reasonable level
11.3-Protect riparian lands through purchase/easements - maximum reasonable level
11.4--Restore flows to dewatered riparian habitats - moderate level

12--Restoration of Upstream Wetland Habitat
12.1--Modify floodways to support wetland habitats - maximum reasonable level
12.2-Reuse agricultural drainage to create wetlands - moderate level
12.3-Reuse urban wastewater effluent to create wetlands - moderate level

13--Delta Inflow Management
13.1-Decrease upstream diversions - maximum reasonable level
13.2-Modif), upstream reservoir operations - maximum reasonable level
13.3-Modify Delta inflow timing pattern - maximum reasonable level
13.4-Provide instream pulse flows for fish passage - ma.rimum reasonable level
13.5-Provide instream flows for fish attraction - maximum reasonable level

14-Delta Outflow/Export Management
14.1--Modify Central Delta channel operations - moderate level
14.2-Modify export operations criteria - moderate level

15-Modification of Diversion Timing Pattern
15.1-Modify diversion timing in in-Delta diversions - maximum reasonable level
15.2-Modify diversion timing through Montezuma SCG - maximum reasonable level

17--Acquire Water Supplies for Fish and Wildlife
17.2-Obtain shifts in diversion timing patterns - maximum reasonable level
17.3--Improve flows at key times and places - maximum reasonable level

22-Fish Hatchery Operations
22.4-Reduce hatche~, effects on wild fish populations - maximum reasonable level
22.5-1mpleraent tagging of hatche~-bred fish - maxitttuttt reasonable level
22.6--Establish new captive breeding programs - moderate level

25-Water Conservation
25. I-Increase agricultural water conse~a,ation - maximum reasonable level
25.2--Increase municipal and industrial water conservation - maximum reasonable level

26-Water Reclamation
26. l--Recharge ground water with reclaimed water - modest level
26.2--Use reclaimed water for agricultural irrigation - modest level
26.3-Reclaim saline agricultural drainage water - modest level
26.4--Recycle and treat water for potable reuse - modest level
26.5--Use reclaimed water for non-potable municipal and industrial use - modest level
26.6-Use reclaimed water to repel salinity intrusion - modest level

27-Land Retirement and Fallowing
27.1--Encourage land fallowing duri~L~ drought periods - moderate level
27. 2-Develop incentive programs for land retirement - moderate level
27.3--Purchase lands or easements - modest level
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PRELIMINARY ALTERNATIVE 345

28--Water Pricing
28,1--Establish incentives for pricing to reduce demand - modest level

29-Watershed Management
29,2-Manage riparian zones to protect water quality - maximum reasonable level
29.3--Manage landuse to water quality - maximum reasonable levelprotect

32-Groundwater Banking and Conjuctive Use
32,1--Establish conjunctive use programs - modest levels
32,2--Store groundwater south of the Delta - modest levels
32,3-Store groundwater north of the Delta - modest levels
32,4-Implement techniques to increase groundwater recharge - modest levels

35-Construction & Improvement of Conveyance Facilities
35,1-Construct small isolated transfer facility

38-Long-Terrn Planning for Drought Contingencies
38.3--Develop alternate supplies for drought situations - maximum reasonable level

39-Institutions for Integrated Long-term Water Management
39.02-Establish institution to implement guarantees
39.07--Establish a Delta watermaster to manage flows
39.08--Modify water law to establish instream rights
39.09--Educate users about desalination feasibility
39.10--Educate users about conservation technologies
39.11--Educate public about water reclamation
39.12--Educate users about pricing feasibility
39.15--Modify California Water Code to encourage conjunctive use
39.21-Enforce waste~vater discharge requirements
39,22--Water resources data and information management.

42-Management of Agricultural Drainage
42. O1--Implement source control regulations for pollutants - maximum reasonable level
42.02-Implement pollutant-load limits in San Joaquin River - maximum reasonable level
42, 03--Reduce or control volunte of agricultural discharges - moderate level
42,04--Modify cropping and irrigation practices - modest level
42.05--Ex-port agricultural drainage to other watersheds - moderate level

v     t i t42. 07--lmpro e pes -control pract ces - mox’mum reasonable level
42, 08--3danage irrigation tailwater to reduce pesticides- maximum reasonable level
42.09--Manage drainage timing to reduce instream impacts - maximum reasonable level
42,10--Treat drainage to remove pollutants - maximum reasonable level
42,1 l--Dilute pollutants in Delta inflow from S JR using stored water - modest level

43--Management of Urban and Wastewater Discharge
43.2-Treat discharges to remove problem constituents - maximum reasonable level
43.4--Increase key nutrient inputs to estuary - modest level

44-Dredged Material Management
44.1--Limit dredging to m,oid fish migration periods - moderate level
44,2--Use techniques to localize sediment movement - maximunt reasonable level
44.3--Dispose dredged materials at nonaquatic sites - maximttm reasonable level
44,4--Remove contaminated sediments in critical habitat sites - maximum reasonable level
44.5--Ensure material used for levee ntaintenance is t~ollcontamitlaled- #ta.’cimttm reasonable level
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PRELIMINARY ALTERNATIVE 345

45-Management of Mine Drainage
45.1--Manage discharges f!’om abandoned mines - maximum reasonable level
45. 2-Remediate abandoned mining sites discharging pollutants - maximum reasonable level

50-Integrated Habitat Management Programs
50.1--Establish integrated habitat management programs -full implementation

12/19/95                        4
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~̄                       Preliminary Alternative EQ-346

i ~,- Ecosystem Quality Title
ECOSYSTEM QUALITY Isolate/Reduce Diversion Impacts

i Construct an isolated Delta facility and coordinate with strategic releases and barrier operations to
increase Delta fisheries without reducing export supply capacity.

Key Actions

Construction & Improvement of Conveyance Facilities---Construct an eastside isolated transfer
system/conveyance facility to avoid entrainment of resident and anadromous fisheries. Dedicate
capacity as feasible overland service to Delta agriculture to reduce entrainment. Install barriers at
environmentally sensitive small diversions, and screens and barriers at larger diversions.

Increase Rates of Diversion Capaci~btain approvals for fully utilizing existing export capacity
during less environmentally sensitive times, and enlarge export pumping and conveyance capacities.

Manage Delta Inflow---Coordinate water temperature and pulse flow releases to encourage the
movement of various species to locations. Schedule enhanced pulse flow releases and modifiedtarget
export operations using extensive adaptive management. Assure positive flow with appropriate salinity

~. ~ gradients for improved ecosystem health.
Supporting Actions

Restoration of Upstream Habitat--Manage flows and temperatures in upstream habitats using both
timed releases (above) and restored channel configurations and shoreline habitat to provide enhanced
velocity relationships and shading. Restrict livestock gazing in riparian corridors, and revegetate
degraded riparian habitats.

Changes in Locations of Divemions---Relocate upstream diversions from key rearing habitats.

Installation and Improvement of Fish Screens--Improve fish screen mesh sizes and protection
performance, more screens. Emphasize screening posing greatestandinstall fish locations the hazards
to candidate and listed species, either in-Delta or upstream.

Core Actions

Bay-Delta Habitat Restoration--Emphasize resting areas and shaded riparian habitat restoration to
guide/attract fish migration away from diversion sites. Include restoration/creation of Delta islands.

Upstream Habitat Restoration--Restore and replenish spawning gravels as a complement to
enhanced flows and temperatures to encourage increased spawning downstream ofdiversion~

Reduction in Effects of Diversions---Operate fish barrier the San Joaquin River at the Merceda on

River in the fall to reduce entrainment and complement with pulse flows as needed.

ALT346.ZI9 I
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l .-.) Management of Anadromous Fish Improve the enforcement of harvest regulations as a
complement to better and more fish screening, and to discourage increased take with increased
populations.

Fish Hatchery Operations--Revise core hatchery management actions and smolt release timing to
coincide with reservoir releases for flow and temperature benefits to anadromous and Delta fishes.

Reduction in Export Reliance---Educate users about desalination feasibility, conservation
technologies, and pricing feasibility. Increase the use of agricultural, municipal, and industrial water
conservation practices. Encourage land fallowing during drought periods, and develop incentive
programs for land retirement.

Water Supply Enhancement--Establish conjunctive use programs, and provide better economic
incentives to convert from surface to ground water in areas not facing overdraft conditions.

Increasing Water Supply Predictability--Coordinate groundwater and surface water management at
the regional planning level. Coordinate land use planning with water supply forecasts.

Management of Water Quality---Implement source control regulations for pollutants by reducing
volumes of agricultural discharges, retiring lands with drainage disposal problems, improving pest-

l~ control practices, and managing irrigation tailwater to reduce pesticides. Retain and manage urban and
wastewater and stormwater runoff.

Improvements to System Reliability---Implement levee maintenance improvements and infrastructure
routing at the core level.

Preliminary Assessment

Ecosystem Quality--Barrier operation would be coordinated with pulse flows to assist in avoiding
entrainment, and to increase aquatic habitat quality by improving the seasonal location of the low-
salinity habitat in Suisun Bay and Suisun Marsh.

Water Supply---The isolated diversion/conveyance facility and increased export capacity would allow
water supply capacity to be maintained. Pumping rates and timing would be adjusted to accommodate
vulnerable life stages of resident and anadromous species.

Water Quality---The full-sized isolated Delta transfer facility east of the Delta would produce positive
flow gradients in the eastern and southern Delta and supply higher quality water to both the ecosystem
and export facilities.

System Reliability---Totally isolated conveyance from the Sacramento River around the Delta
channels nearly assures a full export supply and a potential for ecosystem maintenance in the event of a
Delta catastrophe. Coupled with core-level levee maintenance, the isolated Delta facility would very
significantly reduce system vulnerability.
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ALTERNATIVE 346 ACTIONS

Key Actions

Construction & Improvement of Conveyance Facilities
Construct eastside isolated transfer system - maximum level

Increased Rates of Diversion Capacity
Obtain approvals to fully utilize existing export capacity to reduce diversion impacts - maximum level

Delta Inflow Management
Provide instream pulse flows for fish passage - maximum level
Provide instream flows for fish attraction - maximum level

Supporting Actions

Restoration of Upstream Habitat
Manage flows and temperatures in upstream habitats - moderate level
Restore charmel configurations - moderate level
Restore shoreline habitat conditions - moderate level

I! Changes in Locations of Diversions
Relocate upstream diversions from key habitats - moderate level

~11 Installation and Improvement of Fish Screens
Consolidate and screen existing small diversions - maximum level
]Enforce screening requirements - maximum level

i Restrict livestock in corridors moderate levelgrazing riparian
Revegetate degraded riparian habitats - moderate level
Installation and Improvement of Fish Screens
Install screens on other in-Delta diversions - maximum level
Install screens on upstream diversions - maximum level

Core Actions

i Bay-Delta Habitat Restoration
Restore/preserve cha~. el islands - core level
Protect existing riparian habitat - core level

Upstream Habitat Restoration
Modify passage at upstream dams/other barriers - core level

¯ 1 Modify natural barriers to improve passage - core level

Reduction in Effects of Diversions
Installation of Barriers to Guide Fish Movement
Install barriers to keep fish in Sacramento Nver - core level
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| ~.. Management of Anadromous Fish

i .~ Fish Harvest Management
Improve enforcement of harvest regulations - core level
Fish Hatchery Operations

B Improve hatchery operations - core level

Reduction in Export Reliance

B Desalination
Educate users about desalination feasibility - core level
Water Conservation| -Increase use of agricultural water conservation practices - core level
Increase use of municipal and industrial water conservation practices - core level
Educate users about conservation technologies - core level

B Water Reclamation
Educate users about conservation technologies - core level
Land Retirement and Fallowing

B Encourage fallowing during drought periods - coreland level
Develop incentive programs for land retirement - core level

i Water Pricing
Educate users about pricing feasibility - core level

~ Water Supply Enhancement

. Groundwater Bankingand Conjunctive Use
Establish conjunctive use programs - core level

i Establish incentives for conjunctive use - core level

B
|
i
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Preliminary Alternative EQ-347
.L-.: Ecosystem Quality                             Title

ECOSYSTEM                QUALITY Improved Flows, Habitat, Quality, and Stability

Maximize Delta inflows and in-Delta and upstream aquatic, riparian, and wetland habitat
improvements, water quality, and levee stability to benefit fish populations without new in-water
construction, conveyance, or other major infrastructure modifications.

Key Actions

Manage Delta Inflow/Outflow/Exports --Operate Sacramento and San Joaquin reservoirs to provide
increased instream flows, reduced stranding, and reduced temperatures. Create a Delta watermaster’s
office to manage inflows, central channel operations, and outflows.

Manage Diversions and Fish Screens --Adjust the timing for in-Delta and Montezuma Salinity
Control Gates diversions to optimize control of the 2ppt isohaline and low-salinity habitat zone.

Improve Flooding & Seismic ProtectionsmReconstruct levees to higher design and seismic
standards, and relocate unstable levees to more stable sites.

~
Supporting Actions

Restore Delta Habitat--Restore tidal action to existing diked wetlands and reconstruct levees to
include shallow water habitat. Fill deep water to produce shallow habitat, reconstruct fiver banks and
shallow areas, restore natural channel configurations, and convert agricultural lands to wetlands.
Aggressively implement integrated habitat management programs, establish floodways and meander-,
belts, relocate levees to widen floodways, allow river channels to meander, acquire Delta islands as
overflow areas, and floodways as habitat corridors. Control introduced species by removing reducing
nuisance species in key habitats, increased regulation of ballast-water releases, improved border
inspection practices, and habitat modifications to encourage native species populations.

Restore Upstream HabitatmImprove upstream anadromous habitat by managing flows and
temperatures in coordination with upstream reservoir releases, restoring and replenishing spawning
gravels, and restoring channel configurations and shoreline habitat conditions. Modify gravel mining
practices to minimize disruption to benthic populations and reduce sedimentation, and improve
floodway drainage to reduce fish stranding. Improve conditions at upstream dams/otherpassage
barriers, including natural barrier removal. Restore upstream habitat by restricting livestock grazing in
riparian corridors, and revegetating degraded riparian habitats. Protect riparian lands through
purchase/easements, restore to riparian Restore upstreamand flows dewatered habitats. wetland
habitat by modit~ng floodways to support wetland habitats, reusing agricultural drainage and
wastewater eftluent to create wetlands, and managing groundwater recharge for wetland habitat

Acquire Water Supplies for Fish and Wildlife--Acquire water for refuge habitat use, and obtain
shifts in diversion timing patterns to maximize benefits to aquatic and riparian terrestrial habitat.
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Water Supply Enhancement Manage Sacramento and San Joaquin Valley system tributary

1 ~’watersheds vegetation cover to increase yield, and modify water law to establish instream rights

Core Actions

Upstream Habitat Restoration--Manage flows and temperatures in upstream habitats and restore and
replenish spawning gravels.

Reduction in Effects of Diversions---Provide instream pulse flows for fish passage and instream
flows for fish attraction. -use real-time monitoring and adaptive management.

Water Supply Enhancementm Manage tributary watershed riparian zones and land uses to protect
water quality.

Management of Water Qualicy~ Manage agricultural drainage by implementing source control
regulations for pollutants, reducing volumes of agricultural discharges, retiring lands with drainage
disposal problems, and improving pest-control practices. Manage irrigation tailwater to reduce
pesticide leaching into ground and surface waters. Manage urban and wastewater discharge by
retaining and managing stormwater runoff, implementing urban awareness/education programs,
enforcing wastewater discharge requirements, and preventing toxic discharges from industrial plants.
Manage dredged materials by limiting dredging to avoid fish migration periods, using techniques to

~ localize sediment movement, disposing of’dredged materials at nonaquatic sites, and ensuring that
nontoxic material is used for levee maintenance. Manage mine drainage reducing or eliminating
discharges from abandoned mines and by remediating abandoned mining sites discharging pollutants.

Improvements to System Reliability---Maintain and stabilize levees by modifying agricultural
practices to reduce subsidence, providing funding for maintenance and stabilization, and implementing
uniform maintenance standards. Protect and reroute infrastructure by maintaining and reconstructing
levees around infrastructure.

Preliminary Assessment

Ecosystem Quality--The primary emphasis on Delta and upstream habitat restoration would improve
and increase aquatic habitats so that they can support sustainable native and desirable populations to a
much greater extent than current conditions. Important wetland habitats are also increased to improve
cover diversity in shallow aquatic habitats and riparian zones to the benefit of Delta natives and
anadromous species.

Water Supply--Water supply conditions remain unchanged from the present, and would probably be
improved with more coordinated operational releases and management of Delta inflows, central
channel operations, and export/outflow.

Water Quality--Substantial water quality improvements would result for all beneficial uses from
improved agricultural drainage management, more effective urban stormwater runoff" and wastewater
effluent controls, dredged material management, and mine drainage reduction and remediation.
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System Reliability~The reconstruction and design of levees to higher seismic standards, relocation to
more stable sites, improved maintenance, and infrastructure routing would increase system reliability.

ALTERNATIVE 347 ACTIONS

Key Actions

Delta Inflow Management
Decrease upstream diversions - moderate level
Modify upstream reservoir operatio.ns - maximum level
Modify Delta inflow timing pattern - maximum level
Provide instream pulse flows for fish passage - maximum level
Provide instream flows for fish attraction - maximum level
Delta Outflow/Export Management
Modify Central Delta channel operations - maximum level
Modify export operations criteria - moderate level
Use real-time monitoring and adaptive management - moderate level
Modification of Diversion Timing Patterns
Modify diversion timing of in-Delta diversions - maximum level
Modify diversion timing through Montezuma SCG - maximum level
Manage flows and temperatures in upstream habitats - maximum level

~. Improvement of Flooding & Seismic Protections
Reconstruct levees to higher design standards - maximum level
Reconstruct levees to higher seismic standards - maximum level
Relocate levees to more stable sites - moderate level

Supporting Actions
Restore tidal action to existing diked wetlands - maximum level
Reconstruct levees to include shallow water habitat - moderate level
Fill deep water to produce shallow habitat - maximum level
Reconstruct river banks and shallow areas - maximum level
Restore natural channel configurations - maximum level
Restore natural channel configurations - maximum level
Convert agricultural lands to wetlands - maximum level
Integrated Habitat Management Programs
Establishment of FIoodways and Meander Belts
Relocate levees to widen floodways - maximum level
Allow river channels to meander - maximum level
Acquire Delta islands as overflow areas - maximum level
Restore floodways as habitat corridors - maximum level
Control of Introduced Species
Remove or reduce nuisance species in key habitats - maximum level
Improve regulation of ballast-water releases - maximum level
Improve border inspection practices - maximum level
Inspect for invasions of nuisance species - maximum level
Modify habitat to favor native species - maximum level
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Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - maximum level
Restore and replenish spawning gravels - maximum level
Restore channel configurations - maximum level
Restore shoreline habitat conditions - maximum level
Modify gravel mining practices moderate level
Improve floodway drainage to reduce fish stranding - maximum level
Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers - maximum level
Modify natural barriers to improve passage - maximum level
Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors - maximum level
Revegetate degraded riparian habitats - maximum level
Protect riparian lands through purchase/easements - moderate level
Restore flows to dewatered riparian habitats - moderate level
Restoration of Upstream Wetland Habitat

wetland habitats- moderate levelModify floodwaystosupport
Reuse agricultural drainage to create wetlands - maximum level
Reuse urban wastewater effluent to create wetlands - maximum level
Manage groundwater recharge for wetland habitat - maximum level

~l~ Acquire Water Supplies for Fish and Wildlife
Acquire water for refuge habitat use - moderate level
Obtain shifts in diversion timing patterns - maximum level

WATER SUPPLY ENHANCEMENT
Watershed Management
Manage vegetation cover to increase yield - maximum level
Modify water law to establish instream rights - maximum level
Remove contaminated sediments in critical habitat sites - maximum level

Core Actions

Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - core level
Restore and replenish spawning gravels - core level
Modify gravel mining practices - core level
Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers - core level
Modify natural barriers to improve passage - core level
Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors - core level
Revegetate degraded riparian habitats - core level

REDUCTION IN EFFECTS OF DIVERSIONS
Delta Inflow Management
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Provide instream pulse flows for fish passage - core level

i .-.- Provide instream flows for fish attraction - core level

Delta Outflow/Export Management
Use real-time monitoring and adaptive management - core level

WATER SUPPLY ENHANCEMENT

i Watershed Management
Manage riparian zones to protect water quality - core level
Manage land uses to protect water quality - core level

1 MANAGEMENT OF WATER QUALITY

i Management of Agricultural Drainage
Implement source control regulations for pollutants - core level
Reduce or control volume of agricultural discharges - core level

i P, etire lands with drainage disposal problems - core level
Improve pest-control practices - core level
Manage irrigation tailwater to reduce pesticides - core level
Management of Urban and Wastewater Discharge
Retain and manage stormwater runoff’- core level
Implement urban awareness/education programs - core level

iO Enforce wastewater discharge requirements - core level
Prevent toxic discharges from industrial plants - core level
Dredged Material Management
Limit dredging to avoid fish migration periods - core level
Use techniques to localize sediment movement - core level
Dispose dredged materials at nonaquatic sites - core level

Jill Ensure nontoxic material used for levee maintenance - core level
Management of Mine Drainage
Manage discharges from abandoned mines - core level
Remediate abandoned mining sites discharging pollutants - core level

IMPROVEMENTS TO SYSTEM RELIABILITY
Levee Maintenance and Stabilization
Maintain and stabilize existing levees - core leve!

i M odify agricultural practices to reduce subsidence - core level
Provide funding for maintenance and stabilization - core level
Implement uniform maintenance standards - core level

I Rerouting and Protection of Infrastructure
Maintain/reconstruct levees around irrfi’astructure - core level

ii
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Preliminary Alternative EQ-348
’ ~ Ecosystem Quality                            Title

ECOSYSTEM QUALITY Improved Operations, Conveyance, and Storage

Improve fish populations by emphasizing operational releases, construction of a small eastside transfer
facility, and expanded off-stream storage to increase flexibility in providing water for Delta and
anadromous species.

Key Actions

Manage Delta Inflow/Outflmv/Exports reservoirs for increased ir~stream flows,--Operateupstream
and reduced temperatures. Create a Delta watermaster’s office to manage inflows, central channel
operations, and outflows

Construct Conveyance Facility--Construct small eastside isolated transfer facility for balanced inflow
and conveyance benefits.

Expand Off-Stream Storage--Enlarge existing off-stream storage reservoirs, increase flows from the
Sacramento River to the central Delta by increasing the capacities of existing east-side channels.
Modify Delta levees to increase flow cross-sections for more effective. Construct small new off-stream
storage reservoirs for export areas.

~Improve Flooding & Seismic ProtectionsmReconstruct levees to higher design and seismic standards.

Supporting Actions

Delta and Upstream Habitat Restoration and Protection--Protect riparian lands using purchases and
easements, and convert agricultural lands to wetlands where feasible. Reuse agricultural drainage and
wastewater effluent to create new wetlands. Clean-up sites containing toxic substances and implement
pollutant-load limits in the San Joaquin River.

Water Supply Enhancement and Reliability--Establish conjunctive use programs, and provide
incentives for users to shift reliance from surface water to ground water. Modify California Water Code
to ease transfers. Coordinate transfers, and establish brokerage for. Develop long-term drought
contingency plans by increasing water storage capacities at user locations.

Core Actions

Bay-Delta Habitat RestorationmProtect existing shallow habitat from erosion, restore and preserve
channel islands, and modify levee maintenance practices to include riverine elements. Protect and
improve degraded riparian habitats, and protect existing riparian habitats of higher quality.

Upstream Habitat Restoration--Manage upstream temperature and flow regimes by re6perating
upstream reservoirs for increased cold-water releases.
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Reduction in Effects ofDiversions--Provide instream pulse flows to the Delta for anadromous
~.~ upstream passage, and to transport eggs and larvae into the low salinity zone. Install state-of-the-art

screens on and upstream diversions, and strengthen screening requirementsfish Delta enforcement.
Operate a fish barrier on the San Joaquin River at the Merced River in the fall.

Management ofAnadromous Fishmlmprove fish salvage operations and fish hauling and releases.
Improve fish hatchery operations and hatchery effects on wild fish populations. Implement tagging of
hatchery-bred fish, and establish new captive breeding programs. Improve take regulations.

Reduction in Export Reliancemlncrease the use of agricultural, municipal, and industrial conservation
practices and educate users regarding conservation, reclamation, and pricing. Retire and/or fallow lands
during droughts.

Water Supply Enhancement~Modify the California Water Code to encourage conjunctive use.
Coordinate groundwater/surface water management at the regional level.

Water Supply for transfer permitting, and coordinateIncreasing Predictability---Improveprocedures
diversion and conveyance of transfers. Manage water resources data and information, and conduct
integrated resources planning. Coordinate land use approvals with water supply provision.

Management of Water Quali~ontrol pollutants at the source, retire lands with drainage problems,

b enforce wastewater discharge requirements, limit dredging to avoid fish migration periods, and
remediate abandoned mine sites discharging pollutants.

Improvements to System Reliability--Implement uniform levee maintenance standards.

Preliminary Assessment

Ecosystem Quality--Key actions to improve Delta and upstream flow and temperature regimes directly
improve cumulative aquatic habitat. Supporting Delta and upstream riparian habitat protection and
restoration, land conversions to wetlands, and site cleanups provide the basis for stronger regulation of
critical determinants of habitat quality. Core Delta and upstream habitat quality, pulse flow provisions,
fish salvage improvements and harvest regulations provide a strong basis for long-term aquatic habitat
quality and increases.quantity

Water Supply---Key construction of a small eastside isolated transfer facility, combined with increases
in small offstream storage reservoirs increases operational flexibility. Channel capacity increases and
levee improvements facilitate improved conveyance. Supporting conjunctive use incentives,
groundwater banking, and drought contingency planning increase long-term supply reliability.

Water Quali~ore agricultural and mining source control, including pollutant load limits in the San
Joaquin River, land retirement, wastewater discharge enforcement, dredging limitations, and
remediation actions will directly improve water quality along with increased dilution from inflows.

System ReliabiliO;--Improved levee design standards accommodate increased inflows and complement
habitat restoration actions.
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~ ALTERNATIVE 348 ACTIONS

l~"~ Key Actions

i Reduce Effects of Diversions
Delta Inflow Management
Modify upstream reservoir operations - maximum level
Decrease upstream diversions - moderate level
Modify Delta inflow timing pattern - maximum level
Establish a Delta watermaster to manage flows - maximum level

i Implement pollutant-load limits in San Joaquin R. - maximum level
Modification of Diversion Timing Patterns
Modify diversion timing of in-Delta - maximum level
Modify diversion timing through Montezuma SCar - maximum level
Delta Outflow/Export Management
Modify Central Delta channel operations - maximum level

i    Modify export operations criteria - maximum level
Construction & Improvement of Conveyance Facilities

..,,_
Construct small eastside isolated transfer facility - maximum level
New or Expanded Off-Stream Storage
Enlarge existing off-stream storage reservoirs - moderate level
Increase flows from the Sacramento R. to the Central Delta - maximum level~ Increase capacities of existing east-side channels - moderate level
Modify Delta levees to increase flow cross-sections - moderate level
Construct new off-stream storage for export areas - moderate level
Construct new oft-stream storage upstream of Delta - moderate level
Improvement of Flooding & Seismic Protections

~l Reconstruct levees to higher design standards - maximum level
Reconstruct levees to higher seismic standards - maximum level

Supporting Actions

Bay-Delta and Upstream Habitat Restoration
Convert agricultural lands to wetlands - moderate level
Clean-up sites containing toxic substances - maximum level
Installation and Improvement of Fish Screens
Improve screens at Delta - moderate levelexpo~pumps
Improve other existing fish screen systems - moderate level
Protect riparian lands through purchase/easements - moderate level
Restoration of Upstream Wetland Habitat
Reuse agricultural drainage to create wetlands - maximum level

i Reuse urban wastewater effluent to create wetlands - maximum level

Water Supply Enhancement

I Groundwater Banking and Conjunctive Use
Establish conjunctive use programs - maximum level
Store groundwater south of Delta - moderate level
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Store groundwater north of Delta - moderate level
Water Transfers
Coordinate diversion and of transfers - moderate levelconveyance
Establish brokerage for water transfers - moderate level
Long-Term Planning for Drought Contingencies
Increase water storage capacities at user locations - maximum level
Deve~[op alternate supplies for drought situations - maximum, level
Establish incentives for conjunctive use - maximum level
Modify California Water Code to encourage conjunctive use - moderate level
Modify California Water Code to ease transfers - moderate level
Establish a statewide water utility surcharge - moderate level

Core Actions

Bay-Delta Habitat Restoration
Restoration of Delta Shallow Water (Tidal) Habitat
Protect existing shallow habitat from erosion - core level

Restoration of Delta Riverine Habitat
Restore/preserve channel islands - core level
Modify maintenance designs to include riverine elements - core level

~..
Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats - core level
Modify levee maintenance practices - core level
Protect existing riparian habitat - core level
Control of Introduced Species
Improve regulation of ballast-water releases - core level
Improve border inspection practices - core level
Restoration of Delta Wetland Habitat
Expand wetland acquisition programs - core level

Upstream Habitat Restoration
Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - corelevel

Reduction in Effects of Diversions
Delta Inflow Management
Provide instream pulse flows for fish passage - core level
Provide instream flows for fish attraction - core level
Delta Outflow/Export Management
Use real-time monitoring and adaptive management - core level
Installation and Improvement of Fish Screens
Install screens on other in-Delta diversions - core level
Install screens on upstream diversions - core level
Enforce screening requirements - core level
Installation of Barriers to Guide Fish Movement
Operate fish barrier on San Joaquin R. at Merced R. in tall - core level
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..... ~,, Improvement of Fish Salvage Operations
¯ ~ Improve operation of salvage facilities - core level

Improve fish hauling and release procedures - core level

i Management of Anadromons Fish
Fish Hatchery Operations
Improve hatchery operations - core level

i Reduce hatchery effects on wild fish populations - core level
Implement tagging of hatchery-bred fish - core level
Establish new captive breeding programs - core level
Fish Harvest Management
Improve regulation of commercial take - core level
Improve regulation of recreational take - core level

i Improve enforcement of harvest regulations - core level

Reduction in Export Reliance

I    Water ConservationIncrease use of agricultural water conservation practices - core level
Increase use of municiple and industrial water conservation practices - core level

I Educate users about conservation technologies -levelcore
Water Reclamation
Educate users about reclamation technologies - core level

~.. Land Retirement andFallowing
Encourage land fallowing during drought periods - core level
Develop incentive programs for land retirement - core level
Water Pricing
Educate users about pricing feasibility - core level

i Water Supply Enhancement
Groundwater Banking and Conjunctive Use
Establish incentives for conjunctive use - core level
Modify Water Code to encourage conjunctive use - core level

i Increasing Water Supply Predictability
Water Transfers
Modify California Water Code to ease transfers - core level

i Improve procedures for transfer permitting - levelcore
Coordinate diversion and conveyance of transfers - core level
Establish transfer broker mechanism - core level
Long-Term Planning for Drought Contingencies
Manage water resources data and information - core level
Conduct Integrated Resources Planning - core level
Integratio6 of Land-Use and Water-Supply Planning
Coordinate land uses with water supplies - core level

i Management of Water Quality
Management of Agricultural Drainage
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Implement source control regulations for pollutants - core level
Retire lands with drainage disposal problems - core level
Enforce wastewater discharge requirements - core level
Limit dredging to avoid fish migration periods
Remediate abandoned mining sites discharging pollutants - core level

Impr~veme~ ~ S~y~tem
Implement uniform maintenance standards - core level

m

m
m
m
ii
m

ii
m
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Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Supply Enhancement and Predictability

A fully screened eastside isolated Delta transfer facility coupled with allowance for
timely use of full export capacity would almost completely alleviate Delta conveyance
problems and would fully mitigate pulse flow losses.

Management of Water Quality

An eastside isolated Delta transfer facility would supply water to develop positive flow
gradients in the eastern and southern Delta and supply higher quality water for all
beneficial uses in the Delta. This complements the minimum core actions for this
alternative.

Improvements to System Reliability/Vulnerability

Enhanced conveyance from the Sacramento River around the Delta channels assures a
nearly full supply for exports and potential for mitigation of environmental losses in
the event of a Delta calamity. Coupled with core-level levee maintenance, the isolated
facility would significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

Fish losses in the Delta have been significant enough to measurably impact export
operations in the Delta; accordingly, as a lasting solution to this diversion impact, the
focus of this alternative is a screened eastside Delta isolated transfer facility. The
consolidation of all Delta diversions and strategically targeted core-level Bay-Delta
habitat enhancement effectively eliminate unnatural migration of smolts into the central
and southern Delta. Water supply losses due to pulse flows would be fully mitigated
and central Delta/export quality enhanced through positive flow gradients and timely
allowance of full pumping capacity at existing Delta export facilities. With a significant
reduction of vulnerability to the export supply, the alternative provides a very
significant and durable solution to each area of Bay-Delta conflicts.

DECEMBER 14, 1995
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ALTERNATIVE 329: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

1.-8. Core level.

Upstream Habitat Restoration

9.-12. Core level.

Reduction in Diversion Effects

13.4 Enhanced to 70 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.

35.1 Construction of a fully screened isolated Delta transfer system would eliminate
migration of smolts from the northern to the southern Delta and avoid diversion
entrainment of Bay-Delta species. ¯

Management of Anadromous Fish

22.-23. Core actions emphasizing timing of actions.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

14.2.3
15.1.2 Allow for shifts in diversion locations
18.4
16.1 and 16.2 Maximum action to both complements the small facility of 35.1.
35.1

Management of Water Quality

13.4 At 50 percent of AFRP.
35.1 allowance for this.Capacity

Improvements to System Reliability/Vulnerability

16.1 and 16.2
35.1

DECEMBER 14, 1995
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PReliminarY Alternative 330

TITLE:       Enhance Anadromous Fish Populations by
Increasing Natural and Hatchery Production.

SOLUTION OVERVIEW                                                                                                                                  -’~

Theme. This altemative is designed to enhance anadromous fish populations by
increasing hatchery production and improving Delta and upstream productivity.
Emphasize is placed on increasing winter-run .chinook salmon and other salmon and
steelhead by improving habitat and supplementing populations with hatcherypopulations
production.

Key Actions. The unique character of this alternative is represented by the
combination of the following actions:

¯ Expand hatchery capacities for winter run salmon and other
anadromous species including other runs of chinook salmon, steelhead, and
striped bass.

¯ Construct new salmon and steelhead hatcheries on the San Joaquin
River.

¯ Construct production hatchery facilities for sturgeon.
¯ Implement tagging of hatchery-bred fish to allow (1) assessment of

effects on wild fish, and (2) selective fisheries that would protect wild fish
from overharvest.

¯ Restore modest levels of shallow water, riverine, riparian, and wetland
habitats in the Delta.

¯ Restore modest levels of of channel, riparian, and wetland habitat in
upstream areas of Sacramento and San Joaquin rivers and tributaries.

¯ Change upstream reservoir operations and Delta inflow timing pattern.

ACTIONS SELECTED FOR TIlE ALTERNATIVE

Management of Anadromous Fish. This alternative places emphasis on
increasing hatchery production to enhance anadromous fish populations. Hatchery
operations would be improved and expanded to increase salmon, steelhead, sturgeon, and
striped bass populations. New hatcheries would be constructed on the San Joaquin River
tributaries to increase salmon and steelhead runs in that watershed. Efforts to reduce
conflicts of hatcheries with wild population restoration would be enhanced above the core
action level by tagging all hatchery reared fish.

FISHTEMP. DOC
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Bay-Delta Habitat Restoration. Bay-Delta habitats for anadromous fish would
be restored through specific actions and increasing the level of application of core
actions. The specific action package includes modest levels of actions to restore Delta
shallow water, riverine, riparian, and terrestrial habitat, to establish floodways and
meander belts in the Delta, to control introduced and nuisance species, and to imp_r.o..ve
timing and quantity of Delta inflow. Core actions in the Delta would be enhanced to
provide moderate level of restoration of riverine, riparian, and wetland habitat, and
moderate levels of pulsed flows for anadromous fish and attraction.passage

Upstream Habitat Restoration. Upstream habitats for anadromous fish and
native resident fish would be restored through specific actions and increasing the level of
application of core actions. The specific action package includes modest levels of actions
to restore upstream shallow water, riverine, and riparian habitat, to establish floodways
and meander belts, to control introduced and nuisance species. Core actions in the upper
watershed would be enhanced to provide a moderate level of upstream spawning and
rearing habitat restoration through improvements in restoring and replenishing spawning
gravels, in restoringriparian vegetation, and managing mine drainage.

Reduction in Diversion Effects. Core actions would be relied upon to reduce
diversion effects on anadromous fish populations. Such actions include real-time
monitoring and adaptive management, installing screens on high priority diversions in the
Delta and of the Delta, enforcing screening requirements at diversions, andupstream
improving fish salvage operations at the south Delta pumping plants.

Reduction in Diversion/Export Reliance. This alternative would rely on core
actions to manage demand in the export service areas. Reliance on Delta exports would
remain unchanged and actions above those identified as core actions would not be
included.

Water Supply Enhancement. This altemative would rely on core actions
involving groundwater banking and conjunctive use to enhance existing water supplies.

Management of Water Quality. This alternative would rely on core actions
involving management of agricultural drainage, urban and wastewater discharge, and
dredged material to protect and enhance water quality in the basin. Enhancement of core
action to mine drainage in the Sacramento River would provide additionalmanage upper
improvements in water quality. Improved controls on pollutant discharges in the Bay and
Delta through better controls on agricultural, municipal, and industrial discharges would
achieve important benefits for anadromous populations living within or passing through
the Bay-Delta.
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Improvement to System Reliability/Vulnerability. This alternative would rely
on core actions involving levee maintenance and stabilization to improve the water
transport system reliability and to reduce the vulnerability of water supplies to levee
failures in the rivers and Delta. Some actions restoring Delta riverine, riparian, and
wetland habitat would provide some additional levee stabilization that would imp_r.o, ve
system reliability.

PRELIMINARY ASSESSMENT

Ecosystem Quality. emphasizes improvementsThisalternative direct to
anadromous fish populations through hatchery production and additional improvements
in Delta and upstream habitat substantially above those provided by core actions. Delta
habitat improvements will also benefit native resident Bay-Delta fish. Increased hatchery
production of anadromous fish could place more competitive and predator pressures on
wild (naturally produced) populations of anadromous fishes. Habitat improvements in
the Delta and upstream, and tagging of hatchery fish should help minimize effects on
wild populations. Enhanced population abundance of hatchery produced fish would help
bring recovery of populations in decline and lead to improvements of harvests in
commercial or sport fisheries of selected species and runs.

Water Supply. This alternative would result in a long-term reduction in the
reliability that existing diverters have on surface supplies. It is for this reason that
conjunctive use programs and incentives would be developed with terms and conditions
that are economically attractive to surface water diverters, and which can effectively
provide a better economic return for replacing surface water use with ground water use,
especially in those regions where otherwise diverted surface waters will instead be
dedicated to habitat and population improvements. Water supplies predictability would
be increased through core actions involving water transfers, long-term planning for
drought contingencies, establishing institutions for long-term water management, and
integrated land-use and water-supply planning.

Water Quality. Existing water quality problems in the Bay-Delta and its
watershed will be reduced to a limited extent by implementing core actions such as
management of agricultural drainage, urban and wastewater discharge, and dredged
material. Additional enhancement in the upper Sacramento River through management
of mine drainage will substantially improve water quality in this portion of the basin.
Large improvements in wetland and riparian habitats in the basin would also improve
water quality.
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-, Reliability of Delta Functions. System reliability would be improved above the

~ core level actions by stabilizing levees associated with riparian, riverine, and wetland
i Delta and upstream habitat restoration, and by providing floodways and meander belts in

the Delta.

II
|
|
|
|
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ALTERNATIVE 330 ACTIONS

SPECIFIC ACTION PACKAGE

HABITAT RESTORATION

Restoration of Delta Shallow Water Habitat
Convert existing leveed lands to tidal action - modest level
Restore tidal action to existing diked wetlands - modest level
Reconstruct levees to include shallow water habitat - modest level
Fill deel~ water to produce shallow water habitat - modest level

Restoration of Delta Riverine Habitat
Reconstruct river banks and shallow areas - modest level
Restore natural channel configuration - modest level

Restoration of Delta Riparian Habitat
Establish new areas of riparian habitat - modest level
Reestablish historic riparian areas - modest level

Restoration of Delta Terrestrial Habitat
Protect existing upland habitat - modest level
Establish upland habitat - modest level
Clean-up sites containing toxic substances - moderate level

Integrated Habitat Management Programs
Establish integratedhabitat management programs - full implementation

Establishment of Floodways and Meander Belts
Relocate levees to widen floodways - modest level
Allow river channels to meander - modest level
Restore floodways as habitat corridors, moderate level

Control of Introduced/Nuisance Species
Remove or reduce nuisance species in key habitats - modest level
Modify habitat to favor native species - modest level

Restoration of Upstream Anadromous Fish Habitat
Restore channel configuration - modest level
Restore shoreline habitat conditions - modest level
Improve floodway drainage to reddce fish stranding - moderate level

Restoration of Upstream Riparian Habitat
Protect riparian lands through purchase/easements - moderate level
Restore flows to dewatered riparian habitats - modest level

Restoration of Upstream Wetland Habitat
Modify floodways to support wetland habitats - modest level

Delta Inflow Management
Decrease upstream diversions - modest level
Modify upstream reservoir operations - moderate level
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Modify Delta inflow timing pattern - moderate level

MANAGEMENT OF ANADROMOUS FISH

Fish Hatchery Operations
Expand hatchery capacities - modest level
Construct new hatcheries on the San Joaquin R. - moderate level

ENHANCED CORE A CTIONS

HABITAT RESTORATION
Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - moderate level
Restore and replenish spawning gravels - moderate level
Modify gravel mining practices - moderate level

Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers - moderate level
Modify natural barriers to improve passage - moderate level

Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors - moderate level
Revegetate degraded riparian habitats - moderate level

Management of Mine Drainage
Manage discharges from abandoned mines - moderate level
Remediate abandoned mining sites discharging pollutants - moderate level

Restoration of Delta Riverine Habitat
Restore/preserve channel islands - moderate level
Modify maintenance designs.to include riverine elements - moderate level

Restoration of Delta HabitatRiparian
Improve and protect degraded riparian habitats - moderate level
Modify levee maintenance practices - moderate level
Protect existing riparian habitat - moderate level

Restoration of Delta Wetland Habitat
Enhance existing wetlands - moderate level
Expand wetland acquisition programs - moderate level
Protect existing wetland habitat - moderate level

Delta Inflow Management
Provide instream pulse flows for fish passage - moderate level
Provide instream flows for fish attraction - moderate level

MANAGEMENT OF ANADROMOUS FISH
Fish Hatchery Operations
Improve hatchery operations - moderate level
Implement tagging of hatchery-bred fish - maximum level
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PReliminarY Alternative 331

TITLE:      Enhance Bay-Delta Native Fish Populations by
Increasing Natural and Hatchery Production.

SOLUTION OVERVIEW                                                                                                                     -’~

Theme. This alternative is designed to enhance Bay-Delta native fish populations
by increasing hatchery production and improving Delta productivity. Emphasize is
placed on increasing delta smelt populations by improving habitat and supplementing .
populations hatchery production.with

Key Actions. The unique character of this alternative is represented by the
combination of the following actions:

¯ Construct production hatchery facilities for delta smelt, sturgeon, and
perhaps Sacramento perch.

¯ Implement tagging (some type of marking) of hatchery-bred fish to
allow (1) assessment of effects on wild fish, and (2) selective fisheries (not for
delta smelt) that would protect wild fish from overharvest.

¯ Restore modest levels of shallow water, riverine, riparian, and wetland
habitats in the Delta.

¯ Change upstream reservoir operations and Delta inflow timing pattern.

ACTIONS SELECTED FOR THE ALTERNATIVE

Management of Native Bay-Delta Resident Fish. This alternative places
emphasis on restoring Delta habitat and supplementing populations with hatchery
production to enhance Bay-Delta native resident fish populations. Emphasis would be
placed on restoring Delta riverine, riparian, and wetland habitat, establishing floodways
and meander belts, control of introduced and nuisance species, and Delta inflow
management. Hatchery operations would be expanded to increase delta smelt, sturgeon,
and perhaps Sacramento perch populations. Efforts to reduce conflicts of hatcheries with
wild population restoration would be enhanced above the core action level by
tagging/marking all hatchery reared fish. Core actions providing additional fish
screening, improved salvage operations, and real-time monitoring and adaptive
management would provide additional benefits.

of Anadromous Fish. This alternative relies on core actions andManagement
Delta habitat improvements to manage populations of anadromous fish. Delta habitat
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improvements that would benefit anadromous fishes include restoration of shallow water,
riverine, riparian, and wetland habitats. Ancillary benefits to anadromous fish would also
be derived from establishing floodways and meander belts, control of
introduced/nuisance species, and Delta inflow management. Core actions to benefit
anadromous fish include manage flows and temperatures in upstream habitats, res_t.o,re and
replenish spawning gravels, modify gravel mining practices, modify passage at upstream
dams and barriers, modify natural barriers to improve passage, restore upstream
anadromous riparian habitat, provide pulsed and attraction flows, real-time monitoring
and adaptive management, improved salvage and fish screening, and improved hatchery
operations.

Bay-Delta Habitat Restoration. Bay-Delta habitats for native resident fish
would be restored through specific actions and increasing the level of application of core
actions. The specific action package includes modest levels of actions to restore Delta
shallow water, riverine, riparian, and terrestrial habitat, to establish floodways and
meander belts in the Delta, to control introduced and nuisance species, and to improve
timing and quantity of Delta inflow. Core actions in the Delta would be enhanced to
provide moderate level of restoration of riverine, riparian, and wetland habitat, and
moderate levels of pulsed flows for fish movement and fish attraction.

Upstream Habitat Restoration. Upstream habitats for anadromous fish would
be improved through core actions. Core actions in the upper watershed would provide a
modest level of upstream spawning and rearing habitat restoration through restoring and
replenishing spawning gravels, restoring riparian vegetation, and managing mine
drainage.

Reduction in Diversion Effects. Core actions would be relied upon to reduce
diversion effects on anadromous and Bay-Delta native resident fish populations. Such
actions include real-time monitoring and adaptive management, installing screens on high
priority diversions in the Delta and upstream of the Delta, enforcing screening
requirements at diversions, and improving fish salvage operations at the south Delta
pumping plants.

Reduction in Diversion/Export Reliance. This alternative would rely on core
actions to manage demand in the export service areas. Reliance on Delta exports would
remain unchanged and actions above those identified as core actions would not be
included.

Water Enhancement. This alternative would actionsSupply rely oncore
involving groundwater banking and conjunctive use to enhance existing water supplies.
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Management of Water Quality. This alternative would rely on core actions
involving management of agricultural drainage, urban and wastewater discharge, and
dredged material to protect and enhance water quality in the basin. Improved controls on
pollutant discharges in the Bay and Delta through better controls on agricultural,
municipal, and industrial discharges would achieve important water quality benefits for
fish populations living within or passing through the Bay-Delta.               -’°

Improvement to System Reliability/Vulnerability. This altemative would rely
on core actions involving levee maintenance and stabilization to improve the water
transport System reliability and to reduce the vulnerability of water supplies to le~cee
failures in the rivers and Delta. Some actions restoring Delta riverine, riparian, and
wetland habitat would provide some additional levee stabilization that would improve
system reliability.

PRELIMINARY ASSESSMENT

Ecosystem Quality. This alternative emphasizes direct improvements to
anadromous fish and native resident Delta fish populations through hatchery production
and additional improvements in Delta and upstream habitat substantially above those
provided by core actions. Increased hatchery production of anadromous fish could place
more competitive and predator pressures on wild (naturally produced) populations of
anadromous fishes. Habitat improvements in the Delta and upstream, and tagging of
hatchery fish should help minimize effects on wild populations. Enhanced population
abundance of hatchery produced fish would help bring recovery of populations in decline
and lead to improvements of harvests in commercial or sport fisheries of selected species
and runs.

Water Supply. This would a long-term reduction in thealternative result
reliability that existing diverters have on surface supplies. It is for this reason that
conjunctive use programs and incentives would be developed with terms and conditions
that are economically attractive to surface water diverters, and which can effectively
provide a better economic return for replacing surface water us~ with ground water use,
especially in those regions where otherwise diverted surface waters will instead be
dedicated to habitat and population improvements. Water supplies predictability would
be increased through core actions involving water transfers, long-term planning for
drought contingencies, establishing institutions for long-term water management, and
integrated land-use and water-supply planning.

Water Quality. Existing water quality problems in the Bay-Delta and its
watershed will be reduced to a limited extent by implementing core actions such as
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I
I o,       management of agricultural drainage, urban and wastewater discharge, and dredged

i Z.~ material. Additional enhancement in the upper Sacramento River through management
of mine drainage will substantially improve water quality in this portion of the basin.
Large improvements in wetland and riparian habitats in the basin would also improve
water quality.

Reliability of Delta Functions. System reliability would be improved above the

I core level actions by stabilizing levees associated with riparian, riverine, and wetland
Delta and upstream habitat restoration, and by providing fioodways and meander belts in
the Delta.

I
I
I

I
I
I
I
I
I
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ALTERNATIVE 331 ACTIONS

SPECIFIC ACTION pACKAGE

HABITAT RESTORATION ....

Restoration of Delta Shallow Water Habitat
Convert existing leveed lands to tidal action - modest level
Restore tidal action to existing diked wetlands - modest level
Reconstruct levees to include shallow water habitat - modest level
Fill deep water to produce shallow water habitat - modest level

Restoration of Delta Riverine Habitat
Reconstruct river banks and shallow areas - modest level
Restore natural channel configuration - modest level

Restoration of Delta Riparian Habitat
Establish new areas of riparian habitat - modest level
Reestablish historic riparian areas - modest level

Restoration of Delta Terrestrial Habitat
Protect existing upland habitat - modest level
Establish upland habitat - modest level
Clean-up sites containing toxic substances - moderate level

Integrated Habitat Management Programs
Establish integrated habitat management programs - full implementation

Establishment of Floodways and Meander Belts
Relocate levees to widen floodways - modest level
Allow river channels to meander - modest level
Restore floodways as habitat corridors - moderate level

Control of Introduced/Nuisance Species
Remove or reduce nuisance species in key habitats - modest level
Modify habitat to favor native species - modest level

Delta Inflow Management
Decrease upstream diversions - modest level
Modify upstream reservoir operations - moderate level
Modify Delta inflow timing pattern - moderate level

MANAGEMENT OF ANADROMOUS FISH

Fish Hatchery Operations
Expand hatchery capacities - modest level
Construct new hatcheries on the San Joaquin R. - moderate level

ENHANCED CORE A CTIONS

HABITAT RESTORATION
Restoration of Delta Riverine Habitat
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Restore/preserve channel islands - moderate level
Modify maintenance designs to include riverine elements - moderate level

Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats - moderate level
Modify levee maintenance practices - moderate level
Protect existing riparian habitat - moderate level

Restoration of Delta Wetland Habitat
Enhance existing wetlands - moderate level
Expand wetland acquisition programs - moderate level
Protect existing wetland habitat - moderate level

Delta Inflow Management
Provide instream pulse flows for fish passage - moderate level
Provide instream flows for fish attraction - moderate level

MANAGEMENT OF ANADROMOUS FISH
Fish Hatchery Operations
Improve hatchery operations - moderate level
Implement tagging of hatchery-bred fish - maximum level

II
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Preliminary Alternative EQ-332
Group Title
ECOSYSTEM QUALITY Enhance Fish Production

Increase populations of anadromous and Bay-Delta native fish through habitat improvements and
hatchery production.

Key Actions

Hatcheries---Expand hatchery production of salmon and steelhead in Sacramento and San
Joaquin basin; construct hatchery smelt, sturgeon, perhapsfiver facilities for delta and Sacramento
perch.
Habitat Restoration--Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, meander beltsBay-Delta upstreamand inthe and inriversand
tributaries to restore fish spawning, rearing, and feeding habitats and improve fish survival.
Habitat Management---Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations.
Control Introduced/Nuisance Species--Reduce the numbers of nuisance species from key
habitat and modify habitat to limit introduced/nuisance species.
Project Operations---Change reservoir operations and Delta inflow patterns to benefit fish habitat
and production.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Hatcheries--Improve hatchery operations to maximize production, improve genetics, and limit
effects on wild salmon and steelhead populations to the maximum extent possible.
Fish Passage Improvements--Improve passage of anadromous fish at all feasible small dams and
other barriers in the Sacramento and San Joaquin rivers and their tributaries.
Mine Drainage Problems--Remediate discharges from abandoned mines in tributaries of the
upper Sacramento River below Shasta Dam to the maximum extent reasonably possible.
Flow Pulses---Provide flows for fish passage and attraction to the maximum extent reasonably
possible.

Core Actions

Bay-Delta ttabitat Restoration--Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- Core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects Diversion effects would be reduced by.implementing core-level
actions such as implementing fish screens, installing fish barriers, improving fish salvage
operations, and managing inflow and export using real-time monitoring and adaptive
management.
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Preliminary Alternative EQ-332
Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish harvest
regulations and their enforcement would supplement key actions to improve conditions for
anadromous fish.

Reductions in Diversion/Export Reliance--This alternative would rely on core-level
implementation of actions such as educating users about reclamation, conservation, water pricing
and desalination feasibility, as well as encouraging land fallowing and retirement to reduce water
demand.

Water Supply Enhancement--Core-level implemntation of actions such as incentives for
conjunctive use would enhance available water supplies.

Increasing Water Supply Predictability--This alternative would rely on the core-level
implementation of actions such as improving the ability to implement water transfers, long-term
drought planning, institutions for water management, and coordination of land use and water
supply planning.

Management of Water.Quality---This alternative would rely on core-level implmentation of
actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effective management
of urban, industrial, and mine discharges and runoff.

Improvenzent to System Reliability/Vulnerability--This alternative would rely on core-level
implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem QuaHty--This alternative would substantially improve ecosystem quality through
habitat restoration and direct fish population enhancements via hatcheries. While quality would
remain limited by water exports and the associated loss of habitat and small fish, core actions
would limit the extent of these effects, such that expansion offish anadromous and Bay-Delta
native fish populations would be possible. Additional reductions in the export &small fish and
improvements in aquatic habitat in the Bay-Delta may be necessary to achieve full recovery of
anadromous and Bay-Delta native fish populations.

Water Supply Reliability--This alternative would result in a long-term reduction in water supply
reliability because of further commitments of supplies for fish production purposes. Core actions
involving water transfers, long-term planning and management, and intergrated land-use and
water supply planning would help to limit the reduction in reliability of the water supply.
Some water supply development would be needed to provide sufficient reliability.

Water Quality--Key actions provide for only minor reductions in water supply problems in the
Bay-Delta and rivers through limiting mine drainage and restoration of wetland habitats. Core
actions that would make modest effortsto manage agricultural drainage, urban and wastewater
discharge, and dredged material would not be sufficient to alleviate existing problems. Some

12/19/95 2

B--004229
B-004229



Preliminary Alternative EQ-332
additional water quality actions would be needed to produce substantial improvement of water
quality particularly in the Bay-Delta and San Joaquin River.

.::
System Reliability--This preliminary alternative achieves minimal improvements in system
reliability through the implementation of core actions. Modest levels of maintaining and
stabilizing high priority levees, modifying agricultural practices to reduce subsidence,
implementing levee maintenance standards, and providing funding for levee maintenance and
stabilization would provide for modest improvements in reliability. For substantial improvement
in reliability, more expansive improvements in the levee system or reduced reliance on the Delta

~ for water supply or protection of landuses would be necessary.

|

|
|

|
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ALTERNATIVE 332 ACTIONS

SPECIFIC A CTION PA CKA GE

HABITAT RESTORATION

Restoration of Delta Shallow Water Habitat
Convert existing leveed lands to tidal action - modest level
Restore tidal action to existing diked wetlands - modest level
Reconstruct levees to include shallow x~ter habitat - modest level
Fill deep water to produce shallow water habitat - modest level

Restoration of Delta Riverine Habitat
Reconstruct fiver banks and shallow areas - modest level
Restore natural channel configuration - modest level

Restoration of Delta Riparian Habitat
Establish new areas of riparian habitat - modest level
Reestablish historic riparian areas - modest level

Restoration of Delta Terrestrial Habitat
Protect existing upland habitat - modest level
Establish upland habitat - modest level
Clean-up sites containing toxic substances - moderate level

Integrated Habitat Management Programs
Establish integrated habitat management programs - full implementation

Establishment of Floodways and Meander Belts
Relocate levees to widen floodx~ys - modest level
Allow fiver channels to meander - modest level
Restore floodways as habitat corridors - moderate level

Control of Introduced/Nuisance Species
Remove or reduce nuisance species in k~" habitats - modest level
Modify habitat to favor native species - modest level

Restoration of Upstream Anadromous Fish Habitat
Restore channel configuration - modest level
Restore shoreline habitat conditions - modest level
Improve floodway drainage to reduce fish stranding - moderate level

Restoration of Upstream Riparian Habitat
Protect riparian lands through purchase/easements - moderate level
Restore flows to dewatered riparian habitats - modest level

Restoration of Upstream Wetland Habitat
Modify floodways to support wetland habitats - modest level

Delta Inflow Management
Decrease upstream diversions - modest level
Modify upstream reser~’oir operations - moderate level
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Modify Delta inflow timing pattern - moderate level

MANAGEMENT OF ANADROMOUS FISH

Fish Hatchery Operations
Expand hatchery capacities - modest level
Construct new hatcheries on the San Joaquin R. - moderate level

ENHANCED CORE ACTIONS

HABITAT RESTORATION
Restoration of Upstream Anadromous Fish Habitat
Manage flows and temperatures in upstream habitats - moderate level
Restore and replenish spaxvning gravels - moderate level
Modify gravel mining practices - moderate level

Physical Improvements for Fish Passage
Modify passage at upstream dams/other barriers - moderate level
Modify natural barriers to improve passage - moderate level

Restoration of Upstream Riparian Habitat
Restrict livestock grazing in riparian corridors - moderate level
Revegetate degraded riparian habitats - moderate level

Management of Mine Drainage
Manage discharges from abandoned mines - moderate level
Remediate abandoned mining sites discharging pollutants - moderate level

Restoration of Delta Riverine Itabitat
Restore/preserve channel islands - moderate level
Modify maintenance designs to include riverine elements - moderate level

Restoration of Delta Riparian Habitat
Improve and protect degraded riparian habitats - moderate level
Modify levee maintenance practices - moderate level
Protect existing riparian habitat - moderate level

Restoration of Delta Wetland Itabitat
Enhance existing wetlands - moderate level
Expand wetland acquisition programs - moderate level
Protect existing wetland habitat - moderate level

Delta Inflow Management
Provide instream pulse flows for fish passage - moderate level
Provide instream flows for fish attraction - moderate level

MANAGEMENT OF ANADROMOUS FISH
Fish Hatcher3" Operations
Improve hatchery operations - moderate level
Implement tagging of hatchery-bred fish - maximum level

II
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ALTERNATIVE 333:      REDUCE ANADROMOUS FISH DIVERSION IMPACTS ALONG ALL
MIGRATION ROUTES BY CONSOLIDATING DIVERSIONS AND INSTALLING BARRIERS

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing winter run and other anadromous fishery.
Approach: Consolidate diversions and install barriers along principal migration.

SOLUTION OVERVIEW

Alternative 333 focuses on enhancing the anadromous fishery by reducing diversion
impacts along the entire migration route. The principal focus of actions is combined
use of consolidated diversions, screens, and barriers to minimize potential unscreened
entrainment of migrating smolts and maximize their out-migration.success. An isolated
conveyance around rearing habitats and export areas both minimizes diversion impacts
and mitigates pulse flow losses. Delta agricultural diversions would be consolidated
to less deleterious locations with both screens and barriers to avoid entrainment losses.
Export vulnerability would be reduced, and water quality would be improved.
Coordinated pulse flow management as mitigated by moderate export enhancements
assures successful out-migration of smolts.

ACTIONS. S EL ECTED

Bay-Delta Habitat Restoration

Some enhancements to core actions would emphasize resting areas and shaded riparian
habitat along principal migration channels. Actions would be focused to guide/attract
fish migration away from diversion sites. Principal enhancements include restoration/
creation of Delta islands in conjunction with levee maintenance with the above-
referenced focus.

Upstream Habitat Restoration

Riverine and riparian habitat would be strategically enhanced to encourage migration
along stream banks without diversions. Channel and shoreline enhancements to
20 percent of maximum as focused on guiding fish from hazards. Shoreline vegetation
would be protected and improved at strategic locations by enhancing efforts to
30 percent. Management of flows and temperatures would be targeted to retain and
then initiate migration of fish past diversion points to the Delta. Pulse flows would be
enhanced from the minimum core level of 20 percent to 40 percent of AFRP amounts,
subject to verifiable efficacy of this action.

Reduction in Diversion Effects

Construction of an eastside Sacramento Valley isolated facility with sufficient capacity
to deliver supplies prior to completion of the out-migration cycle would alleviate
diversion of smolts. Diversions along migratory routes with over 10 cfs capacity would
employ barriers; those over 100 cfs would include both barriers and screens with
screening enforcement enhanced to 40 percent. Where feasible, groundwater capacity

December 15, 1995

B--004233
B-004233



would be substituted to reduce instream diversions during migration periods. All
diversions within one-quarter mile of each other would be consolidated. Careful
scheduling between a small (3,000 cfs) eastside Delta isolated conveyance facility and
existing conveyance would substantially avoid entrainment of smolts.

Pulse flows enhanced from 20 to 50 percent of the AFRP amounts would be scheduled
to coincide with instream pulses for coordinated management of migration patterns.

Management of Anadromous Fish

The core action for improved hatchery operation should be enhanced to 30 percent with
emphasis on the introduction of smolts in coordination with pulse flow management.

Reduction in Export Reliance

Unmodified or qualified core actions are for this alternative.appropriate

Water Supply Enhancement and Predictability

A fully screened small eastside isolated Delta transfer facility would moderately
increase Delta conveyance and export capacity and would mitigate pulse flow losses
and uncertainty of export diversion restrictions during fish migrations.

Management of Water Quality

A small eastside isolated Delta transfer facility would supply reduced reverse flow
gradients in the eastern and southern Delta and supply higher quality water to the
export facilities. This complements the minimum core actions for this alternative.

Improvements to System Reliability/Vulnerability

Enhanced conveyance from the Sacramento River around the Delta charmeis nearly
assures some minimum level of export supply in the event of a Delta calamity.
Coupled with core-level levee maintenance, the small isolated facility would
significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

As a lasting solution to diversion impacts to anadromous fish, this alternative focuses
on screened isolated transfer facilities which consolidate out-migration season diversions
away from critical habitats. The consolidation of Delta agricultural diversions, barriers,
and strategically targeted core-level Bay-Delta habitat enhancement would guide smolts
away from diversion sites. Water supply losses due to pulse flows would be mitigated
and central Delta/export quality enhanced through reduced reverse flow gradients and
timely allowance of full pumping capacity at existing Delta export facilities. With a
significant reduction of vulnerability to the export supply, the alternative provides a
fairly significant solution to each area of Bay-Delta conflicts.
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ALTERNATIVE 333: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2 Develop islands to 70 percent with the focus on guiding fish away from diversions.
3.4 Enhance to 30 percent in conjunction with 2.2.

Upstream Habitat Restoration

9.1 Enhanced to 40 percent of AFRP flows.
9.3 and 9.4 Channel and shoreline restoration to guide fish with 20 percent
implementation.
11.1 and 11.2 Enhance efforts to limit grazing and revegetate shorelines to 20 percent.

Reduction in Diversion Effects

13.4 Enhanced to 50 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
14.3 Enhance adaptive management to schedule diversion location and timing.
18.3 and 18.4 Enhance Delta and to 40upstre~-nscreen percent.
18.5 Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6 Enhance enforcement to 40 percent.
19.1 and 19.2 Fully implement barriers to minimize Sacramento River smolt conveyance
into central Delta and smolt migration through Old River
35.2 A fully screened small isolated Delta transfer system would allow reduce
migration of smolts from the northern to the southern Delta and avoid diversion
entrainment of eastside and southern stream smolts during the spring out-migration.
35.5 An isolated westside Sacramento Valley system sized for spring demands.

Management of Anadromous Fish

22.3 Enhanced for timing and/or transporting smolts.

Reduction in Export Reliance
Core actions only.

Water Supply Enhancement and Predictability

16.1 and 16.2 Maximum action to both complements the small facility of 35.2.

Management of Water Quality

13.4 At 50 percent of AFRP.

Improvements to System Reliability/Vulnerability
16.1 and 16.2 See above.
35.2 See above.
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ALTERNATIVE 334:     REDUCE BAY-DELTA RESIDENT FISHERY DIVERSION IMPACTS BY
CONSOLIDATING DIVERSIONS AND INSTALLATION OF BARRIERS

Theme: Enhance indigenous Bay-Delta resident fishery population through
reduced diversion impacts.

Sub-Theme: Enhancing all indigenous Bay-Delta resident fisheries.
Approach: Consolidate diversions and install barriers.

SOLUTION OVERVIEW

Alternative 334 focuses on enhancing the Bay-Delta resident fisheries with the principal
focus of actions being combined use of consolidated diversions, screens, and barriers.
Isolated around the Delta both minimizes diversion impacts and mitigatesconveyance
pulse flow water supply losses. This facility would also serve Delta upland agricultural
diversions. Both export and ecosystem water quality would be assured by dedicated
capacity in the facility. Vulnerability of ecosystem and export supplies to a Delta
calamity would be nearly completely eliminated by isolating conveyance east of the
Delta. Pulse flow enhancements as fully mitigated by increased export capacity assure
successful regulation of salinity gradients.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

Enhancements to core actions would emphasize resting areas and shaded riparian
habitat along principal rearing channels. Actions would be focused to guide/attract fish
migration away from diversion sites. Under this premise, the principal enhancements
include restoration/creation of Delta islands in conjunction with levee maintenance.

Upstream Habitat Restoration

Riverine and riparian habitat would be limited to core levels.

Reduction in Diversion Effects

An exte.nsively barriered and screened large westside Delta isolated conveyance facility
would avoid entrainment of Bay-Delta resident species. Capacity dedicated to feasible
overland service to Delta agriculture would reduce entrainment. Diversions along
migratory routes with over 10 cfs capacity would employ barriers; those over 100 cfs
would include both barriers and screens with screening enforcement enhanced to
40 percent. Barriers and screens would be the focus of upstream efforts.

Pulse flows enhanced from 20 to 40 percent of the AFRP amounts would be scheduled
to coincide with core instream pulses for coordinated management of migration
patterns.
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Management of Anadromous Fish

Unmodified or qualified core actions are appropriate for this alternative.

Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Supply Enhancement and Predictability

The above-described isolated Delta transfer facility, coupled with allowance for timely
exercise of full export capacity, would alleviate Delta conveyance problems and would
mitigate both pulse flow losses and uncertainty of export diversion restrictions during
fish migrations.’

Management of Water Quality

The full-sized isolated Delta transfer facility east of the Delta would produce positive
flow gradients in the eastern and southern Delta and supply higher quality water to
both the ecosystem and export facilities. This complements the minimum core actions
for this alternative.

Improvements to System Reliability/Vulnerability

Totally isolated around the Delta channels nearly assures a fullconveyance export
supply and a potential for ecosystem maintenance in the event of a Delta calamity.
Coupled with core-level levee maintenance, the isolated Delta facility would very
significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

Isolating principal Delta diversion coupled with barriers provides a durable solution for
Bay-Delta-resident fisheries. Properly timed pulse flow releases, as scheduled by
extensive adaptive management, would be conveyed through dedicated capacity in the
Delta facility to assure positive flow with appropriate salinity gradients for improved
ecosystem health. Water supply losses resulting from pulse flows would be mitigated
and central Delta/export quality enhanced through positive flow gradients. With
reduced vulnerability to the export and ecosystem supply, the alternative provides a
significant solution to most aspects of .Bay-Delta conflicts.
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ALTERNATIVE 334: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2 Develop islands to 50 percent.
3.4 Enhance to 30 percent in conjunction with 2.2.

Upstream Habitat Restoration

Unmodified or qualified core actions are appropriate for this alternative.

Reduction in Diversion Effects

13.4 Enhanced to 40 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
18.3 and 18.4 Enhance Delta and upstream screening to 40 percent.
18.5 Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6 Enhance enforcement to 40 percent.
19.2 Fully implement barriers to minimize Sacramento River smolt conveyance into
central Delta.
35.1 A fully screened eastside isolated Delta transfer system would reduce migration
of smolts from the northern to the southern Delta and avoid diversion entrainment of
eastside and southern stream fisheries.

Management of Anadromous Fish

22.3 Enhanced for timing and/or transporting smolts.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

16.1 and 16.2 Maximum action to both complements the small facility of 35.1.

Management of Water Quality

At 40 of AFRP.13.4 percent
35.1 In addition to improved export quality, the inclusion of dedicated capacity for
salinity and flow gradients would improve ecosystem health.

Improvements to System Reliability/Vulnerability

16.1 and 16.2 See above.
35.1 See above.
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ALTERNATIVE 335: REDUCE ALL FISH DIVERSION IMPACTS ALONG ALL CRITICAL
REGIONS BY CONSOLIDATING DIVERSIONS AND INSTALLING BARRIERS

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing all indigenous Bay-Delta dependent fisheries.
Approach: Consolidate diversions and install barriers along principal migration.

SOLUTION OVERVIEW

Alternative 335 focuses on enhancing the anadromous and other Bay-Delta fisheries by
reducing diversion impacts along the entire migration route. The principal focus of
actions is combined use of consolidated diversions, isolated facilities, screens, and
barriers. Isolated conveyance around rearing habitats and the Delta both minimizes
diversion impacts and mitigates pulse flow water supply losses. This facility would
also serve Delta upland agricultural diversions. Both export and ecosystem water

would be assured dedicated in the ofquality by capacity facility. Vulnerability
ecosystem and export supplies to a Delta calamity would be nearly completely
eliminated by isolating the conveyance east of the Delta. Coordinated pulse flow
enhancements as fully mitigated by export enhancements assure successful out-
migration of smotts and changes in isohine location.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

Enhancements to core actions would emphasize resting areas and shaded riparian
habitat along principal migration and rearing channels. Actions would be focused to
guide/attract fish migration away from diversion sites. Under this premise, the
principal enhancements include restoration/creation of Delta islands in conjunction with
levee maintenance.

Upstream Habitat Restoration

Riverine and riparian habitat would be strategically enhanced in the upstream reaches
to encourage migration along stream banks without diversions. Channel and shoreline
enhancements to 20 percent of maximum are focused on guiding fish from hazards.
Shoreline vegetation would be protected and improved at strategic locations by
enhancing efforts to 30 percent. Management of flows and temperatures would be
targeted to retain and then initiate migration of fish past diversion points to the Delta.
Pulse flows would be enhanced from the minimum core level of 20 percent to
30 percent of AFRP amounts, subject to verifiable efficacy of this action.

Reduction in Diversion Effects

An extensively barriered and screened large westside Delta isolated conveyance facility
would avoid entrainment of Bay-Delta resident species and with adaptive management
scheduling would substantially avoid anadromous smolt entrainment. Capacity
dedicated to feasible overland service to Delta agriculture would reduce entrainment.
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Construction of an eastside isolated facility from Keswick to the Glenn-Colusa Canal
with sufficient capacity to deliver supplies prior to completion of the out-migration
cycle. Diversions along migratory routes with over 10 cfs capacity would employ
barriers; those over 100 cfs would include both barriers and screens with screening
enforcement enhanced to 40 percent. Where feasible, groundwater capacity would be
substituted to reduce instream diversions during migration periods. All diversions
within one-quarter mile of each other would be consolidated. Careful scheduling
between 11 and existing conveyance substantially avoid entrainment of smolts.

Pulse flows enhanced from 20 to 40 percent of the AFRP amounts would be scheduled
to coincide with instream pulses for coordinated management of migration patterns.

Management of Anadromous Fish

The core action for improved hatchery operation should be enhanced to 30 percent with
emphasis on the introduction of smolts in coordination with pulse flow management.

Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Enhancement and PredictabilitySupply

The above-described isolated Delta transfer facility, coupled with allowance for timely
exercise of full export capacity, would alleviate Delta conveyance problems and would
mitigate both pulse flow losses and uncertainty of export diversion restrictions during
fish migrations.

Management of Water Quality

The full-sized isolated Delta transfer facility east of the Delta would produce positive
flow gradients in the eastern and southern Delta and supply higher quality water to
both the ecosystem and export facilities. This complements the minimum core actions
for this alternative.

Improvements to System Reliability/Vulnerability

Totally isolated conveyance from the Sacramento River around the Delta channels
assures nearly a full export supply and a potential for ecosystem maintenance in the
event of a Delta calamity. Coupled with core-level levee maintenance, the small
isolated facility would very significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

The solution of isolating principal diversions from rearing areas and the Delta, coupled
with barriers, provides long-term protection for fisheries dependent on the Bay-Delta.
Properly timed pulse flow releases as scheduled by extensive adaptive management
would minimize diversions at the remaining screened and barriered sites. Dedicated
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capacity in the Delta facility would be provided to assure positive flow with
appropriate salinity gradients. Strategically targeted habitat enhancements above core
levels would guide smolts away from diversion sites. Water supply losses resulting
from pulse flows would be mitigated and central Delta/export quality enhanced
through positive flow gradients and timely allowance of full pumping capacity at
existing Delta export facilities. With reduction of vulnerability to the export supply, the
alternative provides a very significant solution to each aspect of Bay-Delta conflicts.
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ALTERNATIVE 335: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2 Develop islands to 70 percent with the focus on guiding fish away from diversions.
3.4 Enhance to 30 percent in conjunction with 2.2.

Upstream .HabitatRestoration

9.1 Enhanced to 40 percent of AFRP flows.
9.3 and 9.4 Channel and shoreline restoration to guide fish with 20percent
implementation.
11.1 and 11.2 Enhance efforts to limit grazing and revegetate shorelines to 20 percent.

Reduction in Diversion Effects

13.4 Enhanced to 40 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
14.3 Extensive adaptive management to schedule diversion location and timing.
18.3 and 18.4 Enhance Delta and upstream screen to 40 percent.
18.5 Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6 Enhance enforcement to 40 percent.
19.1 and 19.2 Fully implement barriers to minimize Sacramento River smolt conveyance
into central Delta and smolt migration through Old River.
35.1 A fully screened eastside isolated Delta transfer system would reduce migration
of smolts from the northern to the southern Delta and avoid diversion entrainment of
eastside and southern stream fisheries.
35.5 An isolated westside Sacramento Valley system sized for spring demands.

Management of Anadromous Fish

22.3 Enhanced for timing and/or transporting smolts.

Reduction in Export Reliance

Core actionsonly.

Water Supply Enhancement and Predictability

16.1 and 16.2 Maximum action to both complements the small facility of 35.1.

Management of Water Quality

13.4 At 40 percent of AFRP.
35.1 In addition to improved export quality, the inclusion of dedicated capacity for
salinity and flow gradients would improve ecosystem health.
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Improvements to System Reliability/Vulnerability

16.1 and 16.2 See above.
35.1 See above.
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ALTERNATIVE    336:         REDUCE    ANADROMOUS    FISHERY    DIVERSION    IMPACTS     BY

CONSOLIDATING DIVERSIONS AND OPERATIONAL MODIFICATIONS

fishery population through impacts.Enhance reduceddiversion
Sub-Theme: Enhancing anadromous fisheries.
Approach: Consolidate diversions and modify operations.

SOLUTION OVERVIEW

Alternative 336 is directed at anadromous fisheries actions emphasizing consolidated
diversions and particularly modifying operations. Relocated diversions in the upper
Sacramento River, coupled with strategically managed barriers and flow modifications,
offer promise for anadromous fishery management. A small isolated westside Delta
conveyance partially mitigates pulse flow water supply losses to exports while
removing export diversions from critical habitat during migration periods. Conjunctive
use in the upper basin and timely allowance for full use of export capacity would
mitigate water supply losses resulting from pulse flows. Adaptive management of
pulse flows would allow strategic triggers for out-migration of smolts. Attractive flows
would be used to guide spawning migration. Vulnerability of export supplies to a
Delta calamity would bepartially alleviated by isolating a portion of the conveyance
west of the Delta.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

Core actions would emphasize resting areas and shaded riparian habitat to guide/
attract fish migration away from diversion sites and into channels leading to spawning
areas. Under this premise, the principal enhancements include core-level restoration/
creation of Delta islands in conjunction with levee maintenance.

Habitat RestorationUpstream

Shoreline vegetation and grazing limits, coupled with small channel modifications,
would be used to guide fish from diversions. These efforts would be boosted to
50 percent implementation. Pulse flows of up to 50 percent would be used to attract
spawners and assist in out-migration. Water temperature releases would target rapid
growth and triggering smolt migration as well as insuring spawning success.

Reduction in Diversion Effects

A small eastside Delta isolated conveyance facility would avoid entrainment of Bay-
Delta resident and anadromous fisheries. Diversions along anadromous migratory
routes with over 10 cfs capacity would employ barriers; those over 100 cfs would
include both barriers and screens with screening enforcement enhanced to 40 percent.
Water temperature regulation, both warming and cooling, would be coupled with pulse
flows to consolidate the movement of various species to target locations. Barrier
operation would be coordinated with pulses to assist in avoiding entrainment. Old
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River barriers would be employed to reduce entrainment of early and late migrating
fish.

Pulse flows to assist out-migration and spawning runs would be enhanced from 20 to
50 percent of the AFRP instream pulses.

Management of Anadromous Fish

Core hatchery management actions would be guided as to timing and locations of smolt
releases to the system.

Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Supply Enhancement and Predictability

The small westside isolated Delta transfer facility, coupled with allowance for timely
exercise of full export capacity, would partially alleviate Delta conveyance problems and
mitigate pulse flow losses to exports. Conjunctive use and water transfer would be
needed to mitigate loss of upstream supplies resulting from pulse flow releases.

Management of Water Quality

The isolated Delta transfer facility west of the Delta would reduce reverse flow
gradients in the southern Delta and supply higher quality water to export facilities.
This complements the minimum core actions for this alternative.

Improvements to System Reliability/Vulnerability

A small isolated conveyance from the Sacramento River around the Delta channels
assures a partial export supply in the event of a Delta calamity. Coupled with core-
level levee maintenance, this Delta facility would address system vulnerability.

PRELIMINARY ASSESSMENT

Concerted use of maximum flows with protected and relocated diversion facilities in
the upper river basins reduces diversion impacts at the most vulnerable stage of
anadromous life cycle. A small isolated Delta export diversion during migratory
periods, coupled with strategically operated barriers, would relieve migratory confusion.
Properly timed pulse flow releases and modified export operations would be scheduled
by extensive adaptive management. These flows would bypass to reduce confusing
gradients during fish migrations. Export water supply losses resulting from pulse flows
would be partially mitigated by additional conveyance and timely allowance of full
existing export capacity. Conjunctive operation in upstream areas in lieu of direct
diversion during critical periods would offset lost water supply to upper basin diverters
and complete the .export mitigation. With reduced vulnerability to. the export and
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ecosystem supply, the alternative provides a solution to most aspects of Bay-Delta
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ALTERNATIVE 336: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2 Develop islands to 50 percent.
3.4 Modify 40 percent of levee maintenance practice to complement 2.2.

Upstream Habitat Restoration

9.1 Utilize adaptive management to increase water dedicated for flow and temperature
to 50 percent of the AFRP amounts.
9.3 and 9.4 Restoration of channels and shoreline to 50 percent of maximum.
11.1 and 11.2 Revegetate and limit grazing access along shorelines to 50 percent of
maximum.

Reduction in Diversion Effects

13.4 Enhanced to 50 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
18.3 and 18.4 Enhance Delta and upstream screening to 60 percent with emphasis
upstream.
18.5 Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6 Enhance enforcement to 60 percent emphasizing upstream habitats.
19.2 Utilize barriers to retain and initiate anadromous out-migration.
35.3 A small westside isolated Delta transfer system would reduce entrainment during
primary migratory periods.
36.4 To 70 percent with focus on anadromous fisheries.

of Anadromous FishManagement

19.2 See above.
22.3 Enhanced for timing and/or transporting smolts to 60 percent.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

16.1 and 16.2 Maximum action to both complements the facility of 35.1.
32.1 Extensive conjunctive use required for equity to upstream and export water
supply losses and as an in-lieu source during rearing and out-migration periods.
35.3 The small facility allows modified export operations that are the farthest removed
from the Delta.
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Management of Water Quality

13.4 At 40 percent of AFRP.
35.3 Improved export quality and reduced occurrence of reverse flow patterns.

Improvements to System Reliability/Vulnerability

¯ 16.1 and 16.2 See above.
35.1 See above.

I
i
I
i
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ALTERNATIVE 337: REDUCE BAY-DELTA RESIDENT FISHERY DIVERSION IMPACFS BY
CONSOLIDATING DIVERSIONS AND OPERATIONAL MODIFICATIONS

Theme: Enhance Indigenous Bay-Delta Resident fishery population through
reduced diversion impacts.

Sub-Theme: Enhancing all indigenous Bay-Delta resident fisheries.
Approach: Consolidate diversions and Modify operations.

SOLUTION OVERVIEW

Alternative 337 focuses on enhancing the Bay-Delta resident fisheries with the principal
focus of actions being combined use of consolidated diversions and modifying
operations. An Isolated around the Delta both minimizes diversion impactsconveyance
and mitigates pulse flow water supply losses. This facility would also serve Delta
upland agricultural diversions. A dedicated portion of capacity in the facility combined
with adaptive management of pulse flows would allow strategic delivery of the pulse
for ecosystem water management. Vulnerability of ecosystem and export supplies to
a Delta calamity would almost be eliminated by isolating conveyance east of the Delta.
Pulse flow enhancements as fully mitigated by increased export capacity assures
successful regulation of salinity gradients.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

Actions emphasizing resting areas and shaded riparian habitat would be focused to
guide/attract fish migration away from diversion sites. Under this premise, the
principal enhancements include core level restoration/creation of Delta islands in
conjunction with levee maintenance.

Upstream Habitat Restoration

Riverine and riparian habitat would be limited to core levels.

Reduction in Diversion Effects

A screened large west-side Delta isolated conveyance facility would avoid entrainment
of Bay-Delta resident species. Capacity dedicated to feasible overland service to Delta
agriculture would reduce entrainment. Diversions along migratory routes with over 10
cfs capacity would employ barriers; those over 100 cfs would include both barriers and
screens with screening enforcement enhanced to 40 percent. Water temperature
regulation, both warming and cooling would be employed as coupled with pulse flows
to consolidate the movement of various species to target locations. Barriers operation
would be coordinated with pulses to assist in avoiding entrainment.

Pulse flows for Delta species regulation would be enhanced from 20 to 60 percent of the
AFRP amounts would be scheduled to coincide with instream pulses.
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Management of Anadromous Fish

Unmodified or qualified the core actions are appropriate for this alternative.

Reduction in Export Reliance

or qualified core are appropriateUnmodified actions for alternative.

Water Supply Enhancement and Predictability

The above-described isolated Delta transfer facility, coupled with allowance for timely
exercise of full export capacity, would alleviate Delta conveyance problems and would
mitigate both pulse flow losses to exports and uncertainty of export diversion
restrictions during fish migrations. Conjunctive use and water transfer would be
needed to mitigate loss of upstream supplies resulting from pulse flow releases.

Management of Water Quality

The full-sized isolated Delta transfer facility east of the Delta would produce positive
flow gradients in the eastern and southern Delta and supply higher quality water to
both the ecosystem and export facilities. This complements the minimum core actions
for this alternative.

Improvements to System Reliability/Vulnerability

Totally isolated conveyance from the Sacramento River around the Delta channels
nearly assures a full export supply and a potential for ecosystem maintenance in the
event of a Delta calamity. Coupled with core-level levee maintenance, the isolated
Delta facility would very significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

Isolating principal Delta diversion coupled with barriers provides a durable long-term
solution for Bay-Delta resident fisheries. Properly timed enhanced pulse flow releases,
as by adaptive management, conveyed throughscheduled extensive wouldbe dedicated
capacity in the Delta facility to assure positive flow with appropriate salinity gradients
for improved ecosystem health. Water supply losses resulting from pulse flows would
be mitigated and central Delta/export quality enhanced through positive flow gradients.
With reduced vulnerability to the export and ecosystem supply, the alternative provides
a significant solution to most aspects of Bay-Delta conflicts.
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ALTERNATIVE 337: ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2-Develop islands to 50 percent.
3.4--Modify 30 percent of levee maintenance practice to complement 2.2.

Habitat RestorationUpstream

Unmodified or qualified the core actions are appropriate for this alternative.

Reductionin Diversion Effects

13.4-- Enhanced to 60 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
18.3,.4--Enhance Delta and upstream screening to 40 percent.
18.5--Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6--Enhance enforcement to 40 percent.
19.2-Utilize barriers to retain and initiate Anadromous out-migration.
35.1- A fully screened 20,000 cfs east-side isolated Delta transfer system would reduce
migration of smolts from the northern to the southern Delta and avoid diversion
entrainment of east-side and southern stream fisheries.
36.4--To 30 percent with focus on anadromous fisheries for equity.

Management of Anadromous Fish

19.2--See above.
22.3-Enhanced for timing and/or transporting smolts.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

16.1 and 16.2-Maximum action to both the of 35.1.complements facility
32.1 required for equity to upstream water supply losses.

Management of Water Quality

13.4-- at 40 percent of AFRP.
35.1--In addition to improved export quality, the inclusion of dedicated capacity for
salinity and flow gradients would improve ecosystem health.

Improvements to System Reliability/Vulnerability
16.1 and 16.2-See above.
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35.1--See above.
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ALTERNATIVE 338:    REDUCE ALL FISHERY DIVERSION IMPACTS BY CONSOLIDATING
DIVERSIONS AND OPERATIONAL MODIHCATIONS

Theme: Enhance fishery population through reduced diversion impacts.
Sub-Theme: Enhancing all Bay-Delta dependant fisheries.
Approach: Consolidate diversions and Modify operations.

SOLLrI’ION OVERVIEW

Alternative 338 addresses the needs of all Bay-Delta dependant fisheries with the
actions focused on consolidated diversions and modifying operations. Relocated
Diversions in the upper Sacramento River coupled with strategically managed barriers
and flow modifications offers promise for anadromous fishery management. An
isolated conveyance around the Delta both minimizes Delta diversion impacts and
mitigates pulse flow water supply losses to exports. Conjunctive use in the upper basin
would mitigate upper basin water supply losses resulting from pulse flows. The
isolated Delta facility would remove impacts resulting from Delta agricultural
diversions. A dedicated portion of capacity in the facility combined with adaptive

of flows would allow of the formanagement pulse strategic delivery pulse ecosystem
water management. Pulse flow enhancements as fully mitigated by increased export
capacity assures successful regulation of salinity gradients. Vulnerability of ecosystem
and export supplies to a Delta calamity would almost be eliminated by isolating
conveyance east of the Delta.

ACTIONS SELECTED

Bay-Delta Habitat Restoration

Actions emphasizing resting areas and shaded riparian habitat would be focused to
guide/attract fish migration away from diversion sites. Under this premise, the
principal enhancements include core level restoration/creation of Delta islands in
conjunction with levee maintenance.

Upstream Habitat Restoration

Shoreline Vegetation and grazing limits coupled with small channel modifications
would be used to guide fish from diversions, these efforts would be boosted to 50
percent implementation. Pulse flows of up to 50 percent would be used to attract
spawners and assist in out-migration. Water temperature releases would target rapid
growth and triggering smolt migration as well as insuring spawning success.

Reduction in Diversion Effects

A large west-side Delta isolated conveyance facility would avoid entrainment of Bay-
Delta resident and anadromous fisheries. Capacity dedicated to feasible overland
service to Delta agriculture would reduce entrainment. Diversions along anadromous
migratory routes with over 10 cfs capacity would employ barriers; those over 100 cfs
would include both barriers and screens with screening enforcement enhanced to 40
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percent. Water temperature regulation, both warming and cooling, would be employed
as coupled with pulse flows to consolidate the movement of various species totarget

entrainment.l°cati°ns" Barrier operation would be coordinated with pulses to assist in avoiding

Pulse flows for Delta species regulation would be enhanced from 20 to 60 percent of the
AFRP amounts would be scheduled to coincide with instream pulses.

Management of Anadromous Fish

Core hatchery management actions would be guided as to timing an locations of smolt
releases to the system.

Reduction in Export Reliance

Unmodified or qualified core actions are appropriate for this alternative.

Water Supply Enhancement and Predictability

The above-described isolated Delta transfer facility, coupled with allowance for timely
exercise of full export capacity, would alleviate Delta conveyance problems and would
mitigate both pulse flow losses to exports and uncertainty of export diversion
restrictions during fish migrations. Conjunctive use and water transfer would be
needed to mitigate loss of upstream supplies resulting from pulse flow releases.

Management of Water Quality

The full-sized isolated Delta transfer facility east of the Delta would produce positive
flow gradients in the eastern and southern Delta and supply higher quality water to
both the ecosystem and export facilities. This complements the minimum core actions
for this alternative.

Improvements to System Reliability/Vulnerability

Totally isolated conveyance from the Sacramento River around the Delta channels
nearly assures a full export supply and a potential for ecosystem maintenance in the
event of a Delta calamity. Coupled with core-level levee maintenance, the isolated
Delta facility would very significantly reduce system vulnerability.

PRELIMINARY ASSESSMENT

Isolating principal Delta diversion coupled with strategically operated barriers provides
a long-term solution for Bay-Delta dependent fisheries. Properly timed enhanced pulse
flow releases and modified export operations would be scheduled by extensive adaptive
management. These flows would both by-pass and be partially rediverted and
conveyed through dedicated capacity in the Delta facility to assure positive flow with
appropriate salinity gradients improved ecosystemExport water supplyfor health.
losses resulting from pulse flows would be mitigated and central Delta/export quality
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|
enhanced through positive flow gradients. Conjunctive operation upstream in lieu of
direct diversion during critical periods would off-set lost water supply to upper basin
diverters. With reduced vulnerability to the export and ecosystem supply, the
alternative provides a significant solution to most aspects of Bay-Delta conflicts.

|
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ALT~NATW~. ~ ANNOTATED ACTION LIST

ACTIONS SELECTED

Bay-Delta Habitat Restoration

2.2-Develop islands to 50percent.
3.4--Modify 40 percent of levee maintenance practice to complement 2.2.

Upstream Habitat Restoration

9.1-Utilize adaptive management to increase water dedicated for flow and temperature
to 60 percent of the AFRP amounts.
9.3,.4--Restoration of channels and shoreline to 50 percent of maximum.
11.1,.2--Revegetate and limit gazing access along shore lines to 50 percent of maximum.

Reduction in Diversion Effects

13.4-- Enhanced to 50 percent of AFRP recommendation. Water supply coordinated to
with core level of 9.1 to minimize duplicating losses.
18.3,.4--Enhance Delta and upstream screening to 60 percent with emphasis upstream.
18.5--Consolidate diversions within one-quarter mile of each other and above 5 cfs
18.6--Enhance enforcement to 60 percent emphasizing upstream habitats.
19.2--Utilize barriers to retain and initiate anadromous out-migration.
35.1-- A fully screened 20,000 cfs east-side isolated Delta transfer system would reduce
migration of smolts from the northern to the southern Delta and avoid diversion
entrainment of east-side and southern stream fisheries.
36.4--To 50 percent with focus on anadromous fisheries.

Management of Anadromous Fish

19.2--See above.
22.3--Enhanced for timing and/or transporting smolts to 60 percent.

Reduction in Export Reliance

Core actions only.

Water Supply Enhancement and Predictability

16.1 and 16.2-Maximum action to both complements the facility of 35.1.
32.1-- Conjunctive use required for equity to upstream water supply losses and as an
in lieu source during rearing and out-migration periods.

Management of Water Quality

13.4-- at 40 percent of AFRP.
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35.1--In addition to improved export quality, the inclusion of dedicated capacity for
salinity and flow gradients would improve ecosystem health.

Improvements to System Reliability/Vulnerability
16.1 and 16.2-See above.
35,1-See above.
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CALFED
TEN ALTERNATIVES SUBMITTED FOR CALFED STAFF SUBMITTAL
DECEMBER 20.~ 1995

The ten altematives submitted for subsequent CALFED staff submittal and consideration
were developed by Don Wagenet and Tom Cannon of the original "A" team. They differ
fi’om alternatives 300 through 339 because additional actions have been added to further
achieve the solution principles of equitability, durability, affordability, implementability,
and avoidance of a redirection of impacts.

The matrix submitted with alternative numbers 300-339 was again used for selecting these
ten alternatives. Combinations of natural production, hatchery production, diversion
reduction, and habitat/ecosystem quality actions were included. In addition, realistic
insertions of water supply and conveyance actions, including isolated Delta transfer
facilities, off" stream storage, and improved through-Delta conveyance were made to
achieve balance among actions, and to focus on compensating suppliers for several core
actions that require more water in the Delta for a longer time in order to protect, restore,
and improve aquatic, fiverine, riparian, shallow water, and wetland habitats.

These actions and strategies were assembled in order to achieve realistic alternatives that
still could encompass a very wide range of strategies for fish production. One alternative
even focuses primarily on ecosystem health. Another independently developed alternative
maximizes Delta and upstream habitat improvements, inflows, water quality, and levee
system reliability witlaout any major construction. The remaining alternatives either
maximize fish production using natural production, natural production and diversion
reduction actions, or maximum in-Delta actions. Additional minimum alternatives
adopting the same strategies are provided for balance/moderation.
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Preliminary Alternative EQ-340
Group Title
ECOSYSTEM QUALITY Maximum Fish Populations

Increase populations of anadromous and Bay-Delta native fish through habitat improvements,
reduced diversions, isolated diversion facilities, improved water quality, improved water
management, improved agricultural practices, and hatchery production.

Key Actions

Habitat Restoration--Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, and meander belts in the Bay-Delta and upstream in rivers and
tributaries to restore fish spawning, rearing, feeding, and migrating habitats and improve fish
survival. Isolate Delta export diversions to restore Delta habitat conditions.
Habitat Management---Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations, and improve floodway drainage to reduce fish stranding.
Control Introduced/Nuisance/Predator Species---Reduce the numbers of nuisance and predator:
species from key habitat and modify habitat to limit introduced/nuisance species.
Hatcheries---Expand hatchery production of salmon and steelhead in Sacramento and San
Joaquin river basin; construct hatchery facilities for delta smelt, sturgeon, and perhaps Sacramento
perch.
Project Operations---Change reservoir operations and Delta inflow and export patterns to benefit
fish habitat and production.
Reduce Diversions and Diversion Effects--Modify diversion timing, increase diversion capacity
to allow less diversion during key periods, acquire water supplies for fish to improve flows,
improve existing screens and install new screens, consolidate diversions, enforce screenng
requirements, and convert industrial water use to cooling towers. Isolate Delta, Sacramento
River, and San Joaquin River diversions by constructing conveyance facilities.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Hatcheries---Improve hatchery operations to maximize production, improve genetics, and limit
effects on wild salmon and steelhead populations to the maximum extent possible.
Fish Passage Improvements---Improve passage of anadromous fish at all feasible small dams and
other barriers in the Sacramento and San Joaquin rivers and their tributaries.
Flow Pulses--Provide flows for fish passage and attraction to the maximum extent reasonably
possible.
Levee Maintenance and Stabilization--Protect levees from catastrophic failure to Deltapreserve
habitat conditions and minimize loss offish and invertebrates to flooded islands.
Water Quality-Improve watershed management, and reduce pollutant inputs from agricultural
and mine drainage, dredging, and urban and wastewater discharges.
Water Supply--Improve water supply for fish by acquiring water supply for fish, developing
alternate supplies for drought situations, constructing new off-stream storage upstream of the
Delta, providing institutional mechanisms for long-term water and providing in-management,
Delta storage on Delta islands converted to storage within cross Delta conveyance system.
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Preliminary Alternative EQ-340

Core Actions

Bay-Delta Habitat Restoration--Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- Core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects-- Core actions to reduce diversion effects compliment key
actions to diversion effects.

Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish harvest
regulations and their enforcement would supplement key actions to improve conditions for
anadromous fish.

Reductions in Diversion/Export Reliance--This alternative would rely on core-level
implementation of actions such as educating users about reclamation, conservation, water pricing
and desalination feasibility, as well as encouraging land fallowing and retirement to reduce water
demand.

Water Supply Enhancement--Core-level implementation of actions such as incentives for
conjunctive use would supplement supplemental actions to enhance water supply.

Increasing Water Supply Predictability--This alternative would rely on the core-level
implementation of actions such as improving the ability to implement water transfers, long-term

¯ drought planning, institutions for water management, and coordination of land use and water
supply planning.

Management of Water Quality--This alternative would increase the core level of implementation
of actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effective management
of urban, industrial, and mine discharges and runoff.

Improvement to System Reliability/Vulnerability--This alternative would increase the core level
of implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem Quality--This alternative would substantially improve ecosystem quality through
habitat restoration, direct fish population enhancements via hatcheries, reduced diversion effects,
and increased water for fish and wildlife. While quality would remain limited by water exports the
existing level of loss of habitat and small fish would be reduced by isolated water transfer

’l--- facilities. Actions to improve and protect existing aquatic, riparian, and wetland habitats within
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Preliminary Alternative EQ-340
and upstream of the Delta would greatly enhance anadromous and Bay-Delta native fish
populations.

Water Supply Reliability--This alternative would result in improved water supply reliability
because of improved water conveyance facilities, greater storage capacity, greater diversion
capacity, and additional water supply development. Core actions involving water transfers, long-
term planning and management, and intergrated land-use and water supply planning would help to
limit the reduction in reliability of the water supply.

Water Quality--Key actions provide for major reductions in water quality problems in the Bay-
Delta and rivers through implementating source controls and regulations for pollutants in
agricultural drainage and urban and wastewater discharge, limiting mine drainage and restoration
of wetland habitats. These actions along with core actions that would make modest efforts to
manage urban and wastewater discharge, and dredged material would be sufficient to alleviate
many existing water quality problems.

System ReliabilitymThis preliminary alternative achieves considerable improvements in system
reliability through the implementation of key and core actions. Moderate levels of maintaining
and stabilizing high priority levees, providing an isolated through Delta transfer facility, modifying
agricultural practices to reduce subsidence, implementing levee maintenance standards, and
providing funding for levee maintenance and stabilization would provide for moderate
improvements in reliability. Improvement in reliability is obtained from more expansive
improvements in the levee system, reduced reliance on the Delta for water supply, and improved
water quality of the water supply..
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PRELIMINARY ALTERNATIVE 340

ALTERNATIVE 340 ACTIONS

SPECIFIC ACTION PACKAGE

1-Restoration of Delta Shallow Water Habitat
1.1-Convert existing leveed lands to tidal action - maximum reasonable level
1.2-Protect existing shallow water habitat from erosion -maximum reasonable level
1.3--Restore tidal action to existing diked wetlands - maximum reasonable level
1.4-Reconstruct levees to include shallow water habitat - maximum reasonable level
1.5-Fill deep water to produce shallow water habitat - maximum reasonable level

2--Restoration of Delta Riverine Habitat
2.1-Reconstruct river banks and shallow areas - maximum reasonable level
2.2-Restore/preserve channel islands- maximum reasonable level
2.3-Restore natural channel configuration - maximum reasonable level
2.4-Modify maintenance designs to include riverine elements - maximum reasonable level

3--Restoration of Delta Riparian Habitat
3.1-Improve and protect degraded riparian habitats- maximum reasonable level
3.2-Establish new areas of riparian habitat - maximum reasonable level
3.3-Reestablish historic riparian areas - maximum reasonable level
3.4--Modify levee maintenance practices - maximunt reasonable level
3.5--Protect existing riparian habitat - maximuttl reasonable level

4--Restoration of Delta Wetland Habitat
4.1-Enhance existing wetlands - moderate level
4.2-Expand wetland acquisition programs - moderate level
4.3--Com,ert agricultural lands to wetlands - modest level
4.4-Protect existing wetland habitat - moderate level

5-Restoration of Delta Terrestrial Habitat
5.1-Protect existing upland habitat - modest level
5.2-Establish upland habitat - modest level
5.3-Preserve the habitat values of agricultural land uses - modest level
5.4-Clean-up sites containing toxic substances - maximum reasonable level

6-Establishment of Floodways and Meander Belts
6.1-Relocate levees to widen floodways - maximum reasonable level
6.2-Allow river channels to meander - maximum reasonable level
6.4-Restore floodways as habitat corridors - maximum reasonable level

7-Control of Introduced/Nuisance Species
7.1-Remove or reduce nuisance species in key habitats - maximum reasonable level
7.4-Inspect for invasion of nuisance species - maximum reasonable level
7.5-Modify habitat to favor native species - maximum reasonable level

9-Restoration of Upstream Anadromous Fish Habitat
9. I-Manage flows and temperatures in upstream habitats- maximum reasonable level
9.2-Restore and replenish spawning gravels- maximum reasonable level
9.3--Restore channel configuration - maximum reasonable level
9.4-Restore shoreline habitat conditions - maximum reasonable level
9.6--Improve floodway drainage to reduce fish stranding - maximuna reasonable level
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PRELIMINARY ALTERNATIVE 340

10-Physical Improvement in Fish Passage
l O.1-Modify passage at upstream dams"other barriers o maximum reasonable level
l O.2-Modify natural barriers to improve passage - maximum reasonable level

ll-Restoration of Upstream Riparian Habitat
I 1. l-Restrict livestock grazing in riparian corridors - maximum reasonable level
l l.2-Revegetate degraded riparian habitats- maximum reasonable level
11.3--Protect riparian lands through purchase/easements - maximum reasonable level
11.4--Restore flows to dewatered riparian habitats - modest level

12--Restoration of Upstream Wetland Habitat
12.1--Modify floodways to support wetland habitats - moderate level
12.2-Reuse agricultural drainage to create wetlands - modest level
12.3-Reuse urban wastewater effluent to create wetlands - modest level

13-Delta Inflow Management
13.1--Decrease upstream diversions - maximum reasonable level
13.2--Modify upstream reservoir operations - maximum reasonable level
13.3--Modify Delta inflow timing pattern - maximum reasonable level
13.4--Provide instream pulse flows for fish passage - otaximum reasonable level
13.5-Provide instreant jTows for fish attraction - maxinmnt reasonable level

14--Delta Outflow/Export Management
14.1--Modify Central Delta channel operations - moderate level
14.2--Modify export operations criteria - moderate level

15-Modification of Diversion Timing Pattern
15.1--Modify diversion timing in in-Delta diversions - maximum reasonable level
15.2--Modify diversion timing through Montezuma SCG - maximum reasonable level

16-Increase Rates of Diversion Capacity
I6.2--Obtain approvals to full), use existing export capacity to reduce diversion impacts - moderate level
16.4--Enlarge export pumping and conv~’ance capacit). to reduce diversion impacts - modest level

17-Acquire Water Supplies for Fish and Wildlife
17.2-Obtain shifts in diversion timing patterns - maximum reasonable level
17.3--Improve flows at key times and places - maximum reasonable level

18-Installation and Improvement of Fish Screens
18.1--Improve screens at Delta export pumps - modest level
18.2--Improve other existing fish screen ~’stems - maximum reasonable level
18.3-Install screens on other in-Delta diversions - maxinJum reasonable level
18.4-1nstall screens on upstream diversions - maximum reasonable level
18.5-Consolidate and screen existing small diversions - maximum reasonable level
l& 6--Enforce screening requirements - maximum reasonable level
18.7--Convert industrial water use to cooling towers - naaximum reasonable level

19-Installation of Fish Barriers to Guide Fish Movement
Core actions adequate.

20--Improvement of Fish Salvage Operations
Core actions adequate.
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21--Removal and Control of Aquatic Predators
21.2-Harvest predators in upstream habitats - maximum reasonable level

22--Fish Hatchery Operations
22.1-Expand hatchery capacities - maximum reasonable level
22.2-Construct new hatcheries on the San Joaquin R. - maximum reasonable level
22.3-Improve hatchery operations - maximum reasonable level
22.4-Reduce hatchery effects on wild fish populations - tttaximum reasonable level
22.5-Implement tagging of hatchem. -bred fish - maximum reasonable level
22.6-Establish new captive breeding programs- moderate level

23--Fish Itarvest Management
Core actions adequate.

29--Watershed Management
29.2--Manage riparian zones to protect water qualit3" - moderate level
29.3-Manage landuse to protect water quality - moderate level

31-New or Expanded Off-Stream Storage
31.2--Construct new off-stream storage upstream of Delta - modest level
31.3--C:onstruct new off-stream storage facilities in Delta - moderate level

35--Construction & Improvement of Conveyance Facilities
35.4--Construct isolated Sacramento Valley Conv~’ance - eastside
35.5--Construct isolated Sacramento Valley Conveyance - westside
35.6--Construct isolated San Joaquin Valley Converyance - eastside
35.7--Construct isolated San Joaquin Vall~’ Conveyance - westside
35.8--Convert Delta islands to storage conveyance system

36--Changes in Locations of Diversions
36.2--Relocate other in-Delta diversions - moderate level
36.3-Consolidate in-Delta agricultural diversions - moderate level
36.4--Relocate upstream diversions from key habitats - moderate level
36.5-Improve diversion design when relocating - maximum reasonable level

38-Long-Term Planning for Drought C6ntingencies
38.3--Develop alternate supplies for drought situations - maximum reasonable level

39-Institutions for Integrated Long-term Water Management
39.02-Establish institution to.implement guarantees
39.07--Establish a Delta watermaster to manage flows
39.08--Modify water law to establish instream rights
39.21--Enforce wastewater discharge requirements
39.22--Water resources data and irtformation management

42--.Management of Agricultural Drainage
42. O1--Implement source control regulations for pollutants- maximum reasonable level .
42.02--Implement pollutant-load limits in San Joaquin River - maximum reasonable level
42. 03--Reduce or control volume of agricultural discharges - moderate level
42.04-Modify cropping and irrigation practices - modest level
42.05--Export agricultural drainage to other watersheds - modest level
42. 07--Improve pest-contro! practices - moderate level
42.08--AIanage irrigation tailwater to reduce pesticides - maximum reasonable level
42.09--Manage drainage timing to reduce instream impacts - moderate level

12/19/95 3

B--004264
B-004264



PRELIMINARY" ALTERNATIVE 340

42.10--Treat drainage to remove pollutants - moderate level
42. I 1--Dilute pollutants in Delta inflow from S JR using stored water - modest level

43-Management of Urban and Wastewater Discharge
43.2-Treat discharges to remove problem constituents - modest level
43.4-Increase key nutrient inputs to estuary - modest level

44-Dredged Material Management
44. I-Limit dredging to avoid fish migration periods - moderate level
44.2-Use techniques to localize sediment moventent - moderate level
44.3-Dispose dredged materials at nonaquatic sites - moderate level
44.4-Remove contaminated sediments in critical habitat sites - modest level
44.5-Ensure material used for levee maintenance is noncontantinated - maximum reasonable level

45--Management of Mine Drainage
45.1-Manage discharges from abandoned mines- maximum reasonable level
45.2-Remediate abandoned mining sites discharging pollutants- maximum reasonable level

46-Levee Maintenance and Stabilization
46.1--Maintain and stabilize existing levees- moderate level

50--Integrated Flabitat Management Programs
50. I--Establish integrated habitat management programs - fidl implementation

I
I
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Group Title
ECOSYSTEM QUALITY Maximize Native Fish Production

Increase production of native anadromous and Bay-Delta resident fish through maximum
reasonable levels of habitat improvements, reduced diversions, isolated diversion facilities,
improved water quality, improved water management, improved agricultural practices, and
supportive hatchery activities.

Key Actions

Habitat Restoration---Restore riverine, riparian, wetland, and adjacent terrestrial habitat, and
expand floodway habitat, channels, and meander belts in the Bay-Delta and upstream in rivers and
tributaries to restore fish spawning, rearing, feeding, and migrating habitats and improve fish
survival.
Habitat Management---Establish comprehensive and integrated habitat management programs to
maximize benefits to fish populations, and improve floodway drainage to reduce fish stranding.
Control Introduced/Nuisance/Predator Species---Reduce the numbers of nuisance and predator
species from key habitats and export facilities, and modify habitat to limit introduced/nuisance
species.
Hatcheries---Expand hatchery production of salmon and steelhead in Sacramento and San
Joaquin river basin to develop new self-sustaining wild runs; construct hatchery facilities for delta
smelt, and Sacramento to restore stocks to self-suffient levels.sturgeon, perhaps perch
Project Operations---Change reservoir operations and Delta inflow and export patterns to benefit
fish habitat and production.
Reduce Diversions and Diversion Effects--Modify diversion timing, increase diversion capacity
to allow less diversion during key periods, acquire water supplies for fish to improve flows,
improve existing screens and install new screens, consolidate diversions, enforce screening
requirements, convert water use to cooling towers. Delta,and industrial Isolate Sacramento
River, and San Joaquin River diversions by constructing conveyance facilities.

Supporting Actions

Fisheries Management---Tag/mark all hatchery fish to assess role of hatchery produced fish and
to focus harvest on hatchery fish.
Hatcheries--Improve hatchery operations to maximize production, improve genetics, and limit
effects on wild salmon and steelhead populations to the maximum extent possible.
Fish Passage Improvements--Improve passage ofanadromous fish at all feasible small dams and
other barriers in the Sacramento and San Joaquin rivers and their tributaries.
Flow Pulses---Provide flows for fish passage and attraction to the maximum extent reasonably
possible.
Levee Maintenance and Stabilization--Protect levees from catastrophic failure to preserve Delta
habitat conditions and minimize loss offish and invertebrates to flooded islands.
Water Quality--Improve watershed management, and reduce pollutant inputs from agricultural
and mine drainage, dredging, and urban and wastewater discharges.
Water Supply--Improve water supply for fish by acquiring water supply for fish, developing
alternate supplies for drought situations, constructing new off-stream storage upstream of the
Delta, providing institutional mechanisms for long-term water management, and providing in-
Delta storage on Delta islands converted to storage ,within cross Delta conveyance system.
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Core Actions

Bay-Delta Habitat Restoration---Core actions to improve and protect existing aquatic, riparian,
and wetland habitats in the Bay-Delta compliment key actions to restore habitat in the Bay-Delta.

Upstream Habitat Restoration-- Core actions to improve and protect existing aquatic, riparian,
and wetland habitats upstream of the Delta compliment key actions to restore upstream habitats.

Reduction in Diversion Effects-- Core actions to reduce diversion effects compliment key
actions to diversion effects.

Management of Anadromous Fish--Core-level implementation of actions such as improving
hatchery operations, reducing hatchery effects on wild populations, and improving fish harvest
regulations and their enforcement would supplement key actions to improve conditions for
anadromous fish.

Reductions in Diversion/F_acport Reliance--This alternative would rely core-levelon
implementation of actions such as educating users about reclamation, conservation, water pricing
and desalination feasibility, as well as encouraging land fallowing and retirement to reduce water
demand.

Water Supply Enhancement--Core-level implementation of actions such as incentives for
conjunctive use supplement supplemental supply.would actionsto enhancewater

Increasing Water Supply Predictability--This alternative wouldrely on the core-level
implementation as improving ability to implement water transfers, long-termof actionsSUC~l the
drought planning, institutions for water management, and coordination of land use and water
supply planning.

Management of Water Quality--This alternative would increase the core level of implementation
of actions to manage Delta water quality such as implementing source control regulations for
agricultural drainage, retiring lands with drainage problems, and other cost-effective management
of urban, industrial, and mine discharges and runoff.

Improvement to System Reliability/Vulnerability--This alternative would increase the core level
of implementation of actions to improve system reliability such as managing the highest priority
levees, modifying agricultural practices to reduce subsidence, and establishing an emergency levee
management plan.

Preliminary Assessment

Ecosystem Quality--This alternative would substantially improve ecosystem quality through
habitat restoration, direct fish population enhancements via hatcheries, and increased water for
fish and wildlife. Quality would remain limited by water exports and the existing level of loss of
habitat and small fish from Detla export facilities. Maximum reasonable levels of actions to
improve and protect existing aquatic, riparian, and wetland habitats within and upstream of the
Delta would enhance anadromous and Bay-Delta native fish populations.
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l Water Supply Reliability--This alternative would reduce water supply reliability because of

.. ) added demands on water for fish and fish habitat. This reduction would be partially offset by
improvements in levee stability in the Delta and long-term drought contingency planning. Core
actions involving water transfers, long-term planning and management, and integrated land-use
and water supply planning would help to limit the reduction in reliability of the water supply.

I Water Quality--Key actions provide for major improvement in water quality in the Bay-Delta
and rivers through implementing source controls and regulations for pollutants in agricultural

I drainage, urban and wastewater discharge, dredged material, and mine drainage, and through
restoration of wetland habitats. These actions along with core actions that would make modest
efforts to manage would be sufficient to alleviate many existing water quality problems.

I System Reliability--This preliminary alternative achieves considerable improvements in system
reliability through the implementation of key and core actions. Moderate levels of maintaining

I and stabilizing high priority levees, modifying agricultural practices to reduce subsidence,
implementing levee maintenance standards, and providing funding for levee maintenance and
stabilization would provide for moderate improvements in reliability.
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PRELEVIINARY ALTERNATIVE 341

ALTERNATIVE 341 ACTIONS

SPECIFIC ACTION PA CKA GE

1--Restoration of Delta Shallow Water Habitat
1.1--Convert existing leveed lands to tidal action - maximum reasonable level
1.2-Protect existing shallow water habitat from erosion - maximum reasonable level
1.3-Restore tidal action to existing diked wetlands - maximum reasonable level
1.4-Reconstruct levees to include shallow water habitat - maximum reasonable level
1.5--Fill deep water to produce shallow x~ter habitat - maximum reasonable level

2--Restoration of Delta Riverine Habitat
2.1-Reconstruct river banks and shallow areas - maximum reasonable level
2.2--Restore/preserve channel islands - maximum reasonable level
2.3-Re, ore natural channel configuration - maximum reasonable level
2.4-Modify maintenance designs to include riverine elements - maxitnum reasonable level

3-Restoration of Delta Riparian Habitat
3. l--Improve and protect degraded riparian habitats - maximum reasonable level
3.2-Establish new areas of riparian habitat - maximum reasonable level
3.3--Reestablish historic riparian areas - maximum reasonable level
3. 4-Modify levee maintenance practices- maximum reasonable level
3.5-Protect existing riparian habitat - maximum reasonable level

4-Restoration of Delta Wetland Habitat
4.1-Enhance existing wetlands - moderate level
4. 2-Expand wetland acquisition programs - moderate level
4.3-Convert agricultural lands to wetlands - modest level
4. 4-Protect existing wetland habitat - moderate level

5-Restoration of Delta Terrestrial Habitat
5.1--Protect existing upland habitat - modest level
5.2-Establish upland habitat - modest level
5.3-Preserve the habitat values of agricultural land uses - modest level
5.4-Clean-up sites containing toxic substances - maximum reasonable level

a--Establishment of Floodways and Meander Belts
6.1-Relocate levees to widen floodways - maximum reasonable level
6.2-Allow river channels to meander - maximum reasonable level
6.4--Restore floodways as habitat corridors - maximum reasonable level

7--Control of Introduced/Nuisance Species
7.1-Remove or reduce nuisance species in key habitats - maximum reasonable level
7.4--Inspect for invasion of nuisance species - maximum reasonable level
7.5-Modify habitat to favor native species - maximum reasonable level

9--Restoration of Upstream Anadromous Fish Habitat
9.1-Manageflows and temperatures in upstream habitats - maximum reasonable level
9.2--Restore and replenish spm~,ning gravels - ttlaximum reasonable level
9.3-Restore channel configuration - maximum reasonable level
9.4-Restore shoreline habitat conditions - maximum reasonable level
9.6--Improve floodway drainage to reduce fish stranding - maximum reasonable level
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